Petroleum APRIL 1961 


REFINER 


FOR THE HYDROCARBON PROCESSING INDUSTRY 


PASI POCESSING 


A special report on 
new developments for 
gas processors in: 4 


>» ADSORPTION 

» REFRIGERATION 
>» CO2 REMOVAL 
>» SWEETENING 


PAGE 103 


Cures for Cooling Water Corrosion 
New Data on Cat Cracker Catalyst 
What’s New in Methane Reformers 
How Logical Are Human Relations? 





van way Y 


from Yarnall-Waring Company, Philadelphia 18, Pa. 
BRANCH OFFICES IN 19 UNITED STATES CITIES « SALES REPRESENTATIVES THROUGHOUT THE WORLD 
STEAM TRAPS STOCKED AND SOLD BY 270 LOCAL INDUSTRIAL DISTRIBUTORS 
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Yarway No. 30 
Impulse Steam 
Trap (shown 
actual size) 
Widely used in 


refinery service 


YARWAY OFFERS IMPULSE STEAM TRAPS 
FOR THESE SPECIFIC OPERATING CONDITIONS 
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Series 60 Series 40 


Save time—and at the same time take the guesswork 
out of steam trap selection for petroleum proc- 


essing equipment! 


This new 32-page Yarway ‘Steam Trap Selector 
and Piping Diagram for Petroleum Processing 
Equipment” will prove a valuable tool in selecting 
the right steam traps for your applications. Com- 
plete selector information and installation piping 
diagrams for all types of petroleum industry equip- 
ment using steam traps. Full data on types of traps 


recommended, sizes, capacities, etc. 


You may have a copy FREE, by writing the 
Yarnall-Waring Company, or asking your local 


Yarway Steam Trap distributor. 


NEW No. 30 TRAP... 
A REFINERY “NATURAL” 


Yarway’s new 16” No. 30 Impulse Steam Trap has 
won instant acceptance on light load applications 
such as steam tracer lines, steam main drips, instru- 
ment boxes and many others. Here are some of 


the reasons why: 


1. Economy of operation on light 
loads, with closer condensate control. 


2. Longer service life, with lever action 
reducing impact on valve seat. 


3. Lower maintenance, with easily and 
quickly replaceable seat and disc. 


Prove No. 30’s to yourself. See your distributor for 


a FREE 90-DAY TRIAL. 
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FOR THE HYDROCARBON PROCESSING INDUSTRY 


A Gulf Publishing Company Publication 


A Quick Look 


at this issue 
These handy digests permit checking 


the articles you want to read first. 





GAS PROCESSING SPECIAL REPORT 


Adsorption Unit Recovers 99.6% Pentanes- 

Plus ... You'll want to learn all about this first 
Liquigen process unit to recover nearly all pentane-plus 
fraction from a very lean gas by using activated carbon 
and steam regeneration. For complete operating con- 
ditions and recoveries, turn to Page 103. 


Hot Carbonate Plant: How Pressure Affects 
Cost... This new study gives investment costs 
for hot carbonate gas purification plants in the 100 to 
1000 psig range. You can use it to get costs at set con- 
ditions or you can select optimum operating conditions { 
to get the lowest investment. Turn now to Page 107. 


Gasoline Sweetening with Molecular Sieves 
- +» Development on this adsorption process has 
led to a commercial unit. In this article, you can study 
the effects of operating variables and aging of the ad- 
sorbent. Regeneration studies are still going on. Be sure 


to see Page 109. 





Benton Plant: How it Was Changed... Sun- 
ray stopped cycling gas at its Benton plant and 
added equipment for 80 percent propane recovery. This 
engineering story tells what was needed and what was 
changed in the existing plant to handle extra gas and 
to meet the residue gas specs. Don’t miss this article 


beginning on Page 113. 





improving Boiler Efficiency. . . In this interest- 
ing article you’ll learn why it pays to check into 
boiler combustion efficiency. Phillips found one boiler 
wasting 55,000 cfd of fuel gas. For full information on 
their program for improvement, turn to Page 117. 


Nitrogen Removal: Its Costs and Profits .. . 

A cryogenic process has been designed for remov- 
ing nitrogen from natural gas. Now you can evaluate 
its costs and profits from the data in this illuminating { 
article beginning on Page 121. 
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Please Turn Page => 





TEXACO INSTALLS 


Lijungstrom Air Preheater cuts fuel 
consumption, boosts still capacity 
at Texaco’s Lockport, Ill., refinery 


Ljungstrom cuts fuel consumption. 
Since placed onstream last year, 
Texaco’s Ljungstrom heat ex- 
changer has been recovering over 
700°F from the exhaust of the 


batter is being installed to 
boost the output of an existing 
still. This Liungstrom has 5800 
$q ft of heat exchange surface, 
Miwili preheat incoming air from 
(0°F to 754°F. The still is the 
mefirst step in processing crude 
4 ih production of fuels and 


4 tiado’s Ljungstrom Air Pre- 


LJUNGSTROM® AT LOCKPORT REFINERY 


crude still, and putting this waste 
heat back into the combustion air. 
Ljungstrom boosts still capacity. Pre- 
heated combustion air mixes more 
readily with the fuel, makes it 
burn more completely, with less 
slag and fewer deposits. This 
means less downtime, too. 

For more information that will help 


you solve your heat recovery prob- 
lem, call or write The Air Pre- 
heater Corporation. 


THE AIR PREHEATER 
CORPORATION 


60 East 42nd Street, New York 17,N.Y. 





A Quick Look at This Issue... 





Recover Sulfur With Zeolites... To sweeten 
gas with less capital investment and lower operat- 
ing costs, you'll want to learn how sulfur is recovered 
with zeolites. For the fascinating bench and pilot-plant 
test results on this new process, be sure to see Page 123. 


Thermo Data for Petrochemicals . . . Part 28 

- «+ Gaseous Normal Alcohols ... This article 
should be on your must read list for this issue. It gives 
the important thermo data for all the normal alcohols 
from methanol through decanol. If your calculations 
require these data, be sure to see Page 127. 


Extend Hydrocracking to Heavy Stocks... 

New data on Unicracking show ability of this proc- 
ess to handle high-boiling feedstocks. Now you can 
see how this flexible process handles a wide variety of 
charges to produce varying proportions of gasoline, 
diesel fuel and jet fuel. Turn to Page 131. 


Irregular Piling Design Simplified... It is 

sometimes necessary to use an irregular piling 
pattern for equipment foundations. This avoids under- 
ground obstructions or allows use of existing piling. The 
method given employs a small, accurate elliptical graph 
of the piling’s radii of gyration. This gives the section 
moduli, maximum bending moment and permissible load 


bearing. See Page 137. 


Now You Can Improve Residue Treating... 
The asphaltenes in residuals have a pronounced 
effect on residue hydrodesulfurization. A much more 
rapid treating reaction is possible when the asphaltenes 
are removed beforehand. To see what you can expect, 


turn to Page 139. 


Equipment Cost Data File... Part 1... This 

first part of a long series offers cost data for stain- 
less steel tanks and heat exchangers. To begin building 
your estimating book now, be sure to see Page 145. 


Optimum Site for Alcohol Plant. ..Here’s an 
alcohol plant whose location was based on seven 
variables. For the interesting story of how each one 
contributed to the decision of where to build this unit, 


be sure to see Page 147. 


Use Synthetic Alcohols in Plasticizers ... To 

get better performance from plastic materials, you 
should be using synthetic alcohols in plasticizers. For 
a comparison of the effect in various uses and formula- 
tions, be sure to turn to Page 150. 
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When Relative Volatility Changes... This 
new distillation design procedure handles cases 
where relative volatility varies from top to bottom trays. 
A previous article discussed binary systems. This one 
includes multicomponents. Slide rule and desk calcu- 
lator are all you need to solve the equations. Turn to 


Page 153. 


Find Composition of Viscous Oils . .. This ar- 
ticle presents a nomogram for estimating the carbon 
atoms in the paraffin, aromatic and naphthene portion 
of heavy oils. For rapid results, fill in the viscosity- 
gravity constant and the refractivity intercept on Page 


156. 


Causes and Cures For Cooling Water Corro- 

sion Problems... Iron dissolving in water is 
a simple electrochemical process. However, the reactions 
are complex and dependent on operating conditions in 
the system. Oxygen, pH, temperature, velocity, water 
consumption and other variables affect corrosion re- 
action. Inhibitors give protection by interfering with 
corrosion reactions. To see what causes these problems 
in cooling waters and the cures for them, turn to Page 


157. 


Change Cat Cracker Yield With Magnesia .. . 
Pilot plant data reveal advantages of a cracking 
catalyst containing magnesia. The yield data will let 
you evaluate the product shift you can expect if this 
new type of catalyst is used in your cracker. For all the 


details, see Page 163. 


What’s New in Steam Methane Reformers. . 

This eye-opening article gives the latest develop- 
ments in reforming furnace design, which can reduce 
capital and operating costs. Because of the increasing 
need for more hydrogen, you'll want to clip this handy 
guide for future reference. Turn now to Page 169. 


Rapid Reading: Part 3... The busy executive 

must read and digest vast amounts of material, 
and speed in doing this is very important. Whether 
you’re in the “busy-man” category or just want to im- 
prove your reading skill for improvement’s sake, you’ll 
want to read this article, starting on Page 177. 


What Does Human Relations Mean to You? 

- «+ Perhaps you expect grown-ups to always act 
logically. But what you may forget is that emotions 
and attitudes direct our actions more often than reason- 
ing. The main concern of each individual is to build 
and maintain his own self-respect. Here’s an article 
which helps explain why people act the way they do. 
Be sure you turn to Page 184. 





WHEN 
ITS 750 
HERE 


Now you can pump liquids as hot as 750°F—and handle 
pressures to 600 psi—with a pump that costs little more 
than a light-duty unit. 

Goulds Model 3775 petroleum process pump can save 
you buying much heavier, costlier pumps for these jobs. 
It pumps 1200 gpm. And it is the only pump designed 
around a mechanical seal that gives you both high- 
temperature operation and easy upkeep of back pull-out. 

Hot pumpage flowing through this pump never touches 
the mechanical seal—because the seal is isolated in 
its chamber and surrounded by cool, dead-ended liquid. 
Coolant circulates through jacket to hold seal face to 
250°, even with pumpage at 750°. External flush or heat 
exchanger cooling is possible, too. 

The seal is the heart of the pump, not an accessory. 
Because the pump is designed around the seal, it makes 
full use of seal advantages. Model 3775 has the lowest 
overhang ratio of any pump operating above 300°F. Its 


6 For more data on advertised products, use Readers’ Service Cards, last page. 
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intermediate-range pump HANDLES BIG, HOT JOBS 


short shaft helps insure a true-running, long-lived seaL 

Mechanically rugged, it is built to API 610 specs; 
centerline mounted with a vertically split casing. Typical 
of its quality is the dowel-pin fit alignment of bearing 
housing and casing cover, which assures perfect align- 
ment and part replaceability. 

To see where this cost-cutting pump can fit into your 
operations, send for our Bulletin 724-1. It gives specifica- 
tions, construction de- ‘ 
tails, pressure-temper- 
ature chart, and other 
helpful information. 

Goulds Pumps Inc., 
Dept. PR-41, Seneca 
Falls, N. Y. 


GOULDS 


PUMPS 
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Yes, Virginia 


SOME OF OUR FRIENDS in the HPI appear 
to become greatly disturbed when they hear the 
term “petrochemicals.” They even seem to be en- 
gaged in a private little crusade to eliminate that 
very popular word from general usage. Of course 
they are fighting an uphill battle and their enthu- 
siasm for reaching such an objective doubtless will 
wane as they continue to note the mounting use of 
the term. PR’s contributing editor, Dr. Lewis F. 
Hatch, who is doing some professional work right 
now in Egypt, has been getting echoes of the crusade; 
so he took pen in hand or typewriter in lap and has 
spoken to all the little Virginias on the topic. 

See Page 15 this issue. 


May and API 


PETROLEUM REFINER each year publishes the best 
of the technical papers from the annual sessions of 
the API’s Division of Refining. This affords much 
valuable reading for the considerable number of 
HPI men who are unable to attend. (And we figure 
only about 10 percent of our readers will register 
and, incidentally, wear the identification cards which 
PR again will furnish.) Even these, like the others, 
will want certain of the important papers for their 
files. So— 

Our May issue will present in full what our 
editors consider the eight best papers and in addition 
will use crisp summaries of the other important 
papers. Thus our May Special Report will be a 
complete picture of the API sessions and one that 
a great many people will find of high interest and 
value. 


Training Tool 


“EFFECTIVE TECHNICAL REPORTING,” 
published last December in PR, as the movie writers 
would say, continues to get raves. 

Grant L. Bailey, The Goodyear Tire & Rubber 
Co., Akron, Ohio, declared one of the articles (‘Put 
Life in Your Report Writing”) “would be very useful 
in our training programs. Effective communication, 
both oral and written, are points we stress on all 
levels of training. The article is informative and 
represents a fresh approach to the subject.” Mr. 
Bailey is manager of Goodyear’s training center 
school. 

Then another trainer, Donald Woods, Chemical 
Engineering Department, University of Wisconsin, 
pinned a blue ribbon on “YOU Be the Editor,” 
another article in the report: “In teaching technical 
writing, I’ve had trouble with a few of the topics 
because there just weren’t the concrete examples and 
rules that engineers seem to demand. This article met 
this part of our need.” 

The whole special report may be had as a reprint 
at 50 cents a copy. Send orders to our Reprint 
Department, Box 2608, Houston 1, Texas. 





ANACONDA 
Announces 


A new high-strength copper-nickel-iron tube alloy that 
makes possible substantial economies in feedwater heaters 


Research metallurgists of Anaconda 
American Brass Company have de- 
veloped, after three years of inten- 
sive effort, a new high-strength 
copper-nickel-iron alloy — Cupro 
Nickel, 30%-707—for heat exchang- 
er tubes in power plant feedwater 
heaters. 

Alloy 707 has mechanical proper- 
ties comparable with those of a pre- 
mium high-strength alloy now com- 
monly used, and retains its strength 
at elevated temperatures—allowing 
working stresses up to 15,200 psi at 
600° F. Thus, in an important area 
of high-temperature heater applica- 
tion it provides material-cost ad- 
vantages. 

And as these high mechanical 
properties are for the metal in the 
annealed condition, Alloy 707 tubes 
can be readily cold worked—can be 
expanded into tube sheets and 
formed into tight U-bends. 
MECHANICAL PROPERTIES of Cupro 
Nickel, 30%-707 (nominal composi- 
tion, copper 64.15%, nickel 30.00%, 
iron 5.25%, manganese 0.60% ) are 
as follows: 


Tensile Strength, min, psi 74,000 
Yield Strength, (0.5% Extension 

under Load), min, psi 36,000 
Elongation, % in 2”, min 30 
Expansion of Tube Inside 

Diameter with Tapered Pin, %, min 30 
STRENGTH AT ELEVATED TEMPERA- 
TURES. Extensive tests at room and 
elevated temperatures show that 
design stresses given below can be 


used for Alloy 707: 


Maximum Metal 
Temperature, °F 


Maximum Allowable Stress 
Values in Tension, psi 





100 18,300 
150 17,800 
200 17,500 
250 17,100 
300 16,800 
350 16,400 
400 16,100 
450 15,900 
500 15,600 
550 15,400 
600 15,200 


WELDABILITY. Alloy 707 can be weld- 
ed by the same methods used for 
regular 30% cupro nickel. 


CORROSION RESISTANCE. Alloy 707 
has the same high resistance to 
stress-corrosion cracking and the 
same excellent resistance to corro- 
sion by salt water as regular 30% 
cupro nickel. 


FOR MORE DETAILED INFORMATION 
on this new high-strength tube 
alloy, Cupro Nickel, 30%-707, see 
your Anaconda representative, or 
write: Anaconda American Brass 
Company, Waterbury 20, Conn. In 
Canada: Anaconda American Brass 
Ltd., New Toronto, Ont. on 


ANACONDA 


TUBES AND PLATES FOR CONDENSERS 
AND HEAT EXCHANGERS 


Anaconda American Brass Company 


8 For more data on advertised products, use Readers’ Service Cards, last page. 
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Quick Look at Industry... 


Another "Suez Trust Case" in Making? ... 


Tidewater's George Getty says Soviet menace to world oil markets lies 

in immediate future and that "Western oil companies must present a com- 
mon front to meet the Russian threat." He warned present anti-trust laws 
could prevent concerted and united effort, as many companies would fear 
Same repercussions that grew into infamous "Suez Case." Says Getty, "In 
a few years we may have achieved a good anti-trust victory—but in 
doing so may lose all our Western European markets." 














Scanning the "R & D" Scene... 


Sohio fleet tests show lube oils produced by thermal diffusion are 
unusual in that oil consumption is 35% lower than with 5-20 oils. 
Thermal-diffusion-type oils can be made for $1,395 per barrel of product 
at heat consumption of 400,000 Btu/gallon . . . In petrochemical pic- 
ture: Urethane foams account for nearly all 115 million pounds of 
urethane polymers produced. Some experts see present 4 million pounds of 
urethane elastomers growing to 50 million pounds by 1965. 














Panning the Process and Product Picture... 


New styrene-maleic anhydride resin developed by Texas Butadiene and 
Chemical. Though basic in neither raw material, TB&C is enlarging pilot- 
plant facilities to 1 million pounds a year. Advantages of new product: 
suitable for latex paints, giving higher pigment loading, better hiding 
power, improved adhesion . . . Acetylene from natural gas gets another 
big boost as Du Pont announces Montague, Mich., plant to use modified arc 
process, said to be improvement over other hydrocarbon processes. 
Formaldehyde stepping out in new clothes as Celanese plans production of 
"acetal monomer" to compete with Du Pont's polyformaldehyde resin. 
Celanese claims new product has chemical structure different from any 
other material—will not infringe on Du Pont patents .. . Look for 
polypropylene fibers in U.S. market soon, courtesy of Montecatini. 
Fibers will be priced below competing man-made ones, as they use one of 
least expensive monomers. 




















On the Labor Relations Front... 


Iraq Refinery Workers Union and IPC Petroleum Terminal Workers Union 
Plan joint action to oppose personnel discharges by company. Union 
Statement followed company announcement of plans to discharge 360 out of 
1,148 Lebanese nationals employed by IPC in Lebanon. Management says in- 
creased automation contributed to decision. Meanwhile, in U.S., OCAW— 
management bargaining meeting at three Phillips petrochemical plants 
fails to settle strike issues. 














Action Slows on Fuels Policy... 


Move to set up congressional committee to study National Fuels Policy 
delayed on House floor. Reason: According to Washington sources, House 
leadership hasn't yet decided who chairman and members of select group 
should be. Meanwhile, in Senate, 50 Senators endorse resolution to cre- 
ate special Senate committee to make similar study of fuels policy. 








Make Way for the Trustbusters.. . 


Justice Department's new anti-trust chief, Lee Loevinger, says he will 
take close look at government's pending “cartel” complaints. Asked by 
some senators if Justice Department would look into trend in HPI to form 
"joint enterprises," Loevinger said “some companies should not be al- 
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Quick Look at Industry (Continued) 


lowed to do indirectly what they are forbidden by anti-trust laws to do 
directly." 





Varied Reaction to Resid Policy... 


Washington attitude toward new residual fuel oil import regulations 
largely negative. Resid users feel new regulations are too restrictive, 
while coal supporters charge leniency. Coal's view is perhaps best ex- 
pressed in words of Virginia's Byrd: "Now anybody with a row boat and 

a bucket can get into the oil business." 











Eyeing the Gasoline Tax Issue... 


Controversy over what future gasoline taxes will do to the HPI still 
rages, while June expiration of Eisenhower Administration's so-called 
"one-cent temporary increase" draws ever closer. Asked about impact of 
compact car on gasoline sales and government revenues, Treasury Secre- 
tary Dillon said smaller cars would mean less revenue. He denied com- 
pacts are popular because of high gasoline taxes or because cars use 
"a little less gas." Meanwhile, Standard of Indiana President J. E. 
Swearington says if Congress wants "a nation of scooters", it should 
continue increasing gasoline taxes. 

















The U.S.S.R. And Licensing ... 


How would you license a process to the Soviets? This question is in mind 
of many who would like to deal with U.S.S.R. Big problem, in view of 
Russian tendency to disregard promises and commitments, is how to keep 
Soviets from paying royalties on only one plant—then building several. 
Possible solution: Outright payments, anticipating the most optimistic 
growth rates. Payments would then be on basis of plant's expected life 
and output, without rights to licensor's improvements. 











Easing of Cut-Throat Plastics Pricing... 


Bitter struggle in plastics and fibers pricing may be easing. Despite 
more imports, especially in coastal markets, domestic producers are less 
inclined.to scramble for markets at expense of research and technical 
service to customers. The big picture: Product overcapacity absorbed by 
growing markets and new applications. Manufacturers to keep cutting 
production costs and integrating to raw materials, thus strengthening 
position and upping profits. 











New Approach to Wax Odors... 


Certain types of aldehydes and ketones cause undesirable odors in 
waxes, says Sun Oil. ‘Til now, best method to judge wax odor has 

been subjectively, by panel. Correlation has been developed between 
colorimetric tests on carbonyl compounds and odor panel's evaluations. 








Quick Look Around the World... 


New way to shut down refinery for turnaround: Fire 37mm shell into at- 
mospheric tower. That's what happened courtesy of anti-Castorites at 
Texaco refinery confiscated by Cuba. Plant had been running at 23,000 
bpd . . . Enrollment in engineering schools accrediated by Engineers 
Council for Professional Development declines for first time in three 
years .. . IPAA predicts 400,000-bpd reduction in domestic crude mar- 
ket during second quarter of 1961 (more on page 218). Communist China 
now producing 100 different kinds of Petroleum products and building 90% 
of own prospecting and refining equipment, says Red Chinese report 
translated by U.S. Commerce Department .. . Cosden Petroleum's Refining 
Division becomes Refining and Chemical Division, reflecting company's 
increased activity in chemicals and plastics . . . Another explosion at 
Phillips' Borger, Texas, refinery, second within month. This one caused 
some property damage but no injuries. 
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40, 000, 000, 000 ‘dollar pet? aes on Buell 


In a fluid cat cracker an efficient catalyst recovery system is an 
essential part of the refining process. Improper functioning of the 
recovery system would require a complete shutdown of operations. 
In this critical service 80% of our cat cracking capacity relies on 
Buell Cyclone Systems. Dust recovery and control is vital to many 
other industrial processes. If sound economics demands continuous 

operation of your process, make sure 


if you can’t afford a shutdown... you safeguard your investment with 


Buell-Norblo equipment. It’s designed for continuous service without 
interruption. Buell Engineering Company, Inc., Dept. 
21-D, 123 William St., New York 38, N. Y. Northern 
Blower Division, 6401 Barberton Ave., Cleveland, 0. 
e Electric Precipitators e Cyclones e Bag Collec- 
tors e Combination Systems e Fans e Classifiers | Norblo | 
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Kellogg Steam Methane Reforming Process 
Sets New Lows in Direct Operating Costs 


Wherever you may be planning a new ammonia 
plant—for ammonia alone or as a component of a 
complete fertilizer complex, recent developments in 
Kellogg Steam Reforming now make a Kellogg-de- 
signed ammonia plant more economical than ever to 
operate as well as to build. 

The figures shown above are direct operating costs 
per ton for five major U.S. areas. They are based on 
rates given in the utility table (right). Catalyst and 
chemical consumption have been included—at 34¢ 
per ton of ammonia product and 7¢ per ton, respec- 
tively. Labor, maintenance, taxes, insurance, depre- 
ciation and interest have not been included since 
these vary with individual client situations. 

Feedstock for the process in this case is natural 
gas. Comparable low operating costs are possible 


12 For more data on advertised products, use Readers’ Service Cards, last page. 


with refinery gas feed, or even naphtha, under cer- 
tain circumstances. 

For a detailed description of Kellogg’s ammonia 
process and other data, write for the new 12-page 
booklet—“‘Ammonia’’. 





UTILITY UNIT COSTS* 

EAST GULF MID- PACIFIC WEST 

COAST COAST WEST NORTHWEST COAST 
Natural Gas— Feedstock 

and Fuel, ¢/MM Btu 59 20 40 38 37 

Electric Power, ¢/KWH ; 0.6 0.8 
Cooling Water, ¢/M Gals. 2 1.8 2.5 2.2 2.2 
Steam, ¢/M Lbs. 65 32 67 56 56 


*Cost of steam is based on minimum fuel cost for each area 





THE M. W. KELLOGG COMPANY 
711 Third Ave., New York 17. A subsidiary of Pullman Incorporated 
Offices of other Kellogg companies are in 
Toronto, London, Paris, 

Rio de Janeiro, Caracas, Buenos Aires 
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Process Secrecy—Wise or Otherwise? 


THE PATTERN for the refining industry has 
been that processes are better shared in license agree- 
ments than guarded by conventional business means. 
This rule has been followed since refining became a 
process industry; the explanations for this pattern are 
not easily established. The results, however, are estab- 
lished—the industry has made great strides by licens- 
ing processes to every company who wished to take 
this route. Too, there has been no crying over the 
lack of competition this open-door policy might have 
created. Most refining companies have felt that com- 
petition is as tough as any other industry. Is there 
any refiner today who feels that competition should 
be increased ? 


The chemical industry, on the other hand, has 
followed the rule of secrecy. Though processes are 
patented, there has been little effort to license process 
know-how. In fact, the effort has been to guard this 
know-how, even though these efforts have not been 
entirely successful. “It’s our competitive advantage” 
has been the watchword. 


Looking at it objectively, the problem is one of 
degree. Oil companies have felt that all-out competi- 
tion at the exploration and marketing level is suffi- 
cient. Why extend this form of competition to manu- 
facturing? Chemical companies have been willing 
to share most fundamental data. But with their argu- 
ments for process secrecy, why not extend this secrecy 
to fundamental data? 


There are some very good arguments for taking 
the position of the oil companies to share process 
know-how. These arguments are that this pattern 
eliminates duplication of research, encourages profes- 
sionalism among scientists and engineers, reduces the 
cost of a product, enhances company prestige and 
satisfies moral and patriotic obligations. 


® Eliminates duplication of research. For ex- 
ample, if each of five companies has a process, licens- 
ing the processes gives each company a return of four 
processes for its contributed one. This sharing can 
take other forms than licensing—presentation of 
papers at meetings, publication in business papers, etc. 
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© Encourages professionalism among scientists 
and engineers. Since our industry’s engineers and 
scientists do not deal directly with the public, it’s 
difficult for them to feel that they are doing a public 
service, a necessary requirement for feeling like a 
professional. However, the contribution of technical 
information to the scientific pool does give the same 
feeling. Just allowing your people to present watered- 
down papers is not enough, as no one knows better 
than your technical people whether the contribution 
is a worthwhile one. 

The profits that come from this are difficult to 
measure, but certainly management will agree that 
the morale of its technical people is one of its greatest 
assets—and liabilities in some cases. 


® Reduces the cost of a product. If the cost of 
technology on a new product can be reduced, then it 
follows that this product will enjoy a more competi- 
tive spot in the marketing area. For example, since 
process technology costs have been kept low on 
asphalt, it can compete more favorably with concrete. 
Others—gas versus coal, fuel oil versus coal, gasoline 
versus grain alcohol, etc. Sharing technology does not 
account for all the advantageous cost position, but it 
certainly contributed. 


® Makes research department more productive. 
Paradoxically, using outside technology and licensing 
your own process technology can make your research 
department more productive. If you have some good 
processes for licensing, then your department can 
show a profit from royalties that is independent of its 
own captive market. Also, the fact that your com- 
pany can license processes from other companies 
keeps your own research department on its toes, 
because it must measure its own processes up to 
the outside ones. 


® Enhances company prestige. Millions of dollars 
are spent annually by your company to improve 
public relations. Yet, what is being done to increase 
the prestige of your company among its own em- 
ployes and its prospective employes? How do young 





Mutual Sodium Bichromate 
meets rigid purity requirements 
catalysts 





The effectiveness of a catalytic process can be destroyed by 

trace impurities. Leading catalyst manufacturer, Catalysts and 
Chemicals Inc., of Louisville, stresses continuous quality control 
to guard against minute contamination. They use Mutual® Sodium 
Bichromate in their chrome-based catalysts because they know 
this chrome compound consistently meets highest purity standards. 


Like reagent chemicals and fine pharmaceuticals, all packages 

of Mutual chromium chemicals bear a quality control number. This 
is your assurance that Mutual products shipped to you have met our 
purity specifications which have helped to set industry standards. 


Available in Technical or Reagent Grades, granular or solution. Write 
for Solvay’s new, 80-page technical bulletin, “Chromium Chemicals,” 
featuring properties and uses of the extensive Mutual line. 
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college recruits form an opinion of different oil com- 
panies? One major source is through the published 
work of your technical people. The number and 
depth of your technical articles is regarded by many 
as a measure of the progressiveness of your company. 


® Satisfies moral and patriotic obligations. 
Every company has a certain moral responsibility to 
mankind. Plato and his student, Aristotle, were the 
first to publish the results of their scientific investiga- 
tions. In the ensuing 2300 years, millions of words 
of scientific treatises have been recorded for posterity. 
Right this minute someone in your plant is using data 
and information developed by a man who is outside 
of your organization. Process know-how is the very 
foundation of modern science. Ironically, the com- 
panies that share the least information are the ones 
who are the most avid data gatherers from outside 
sources. Is this moral ? 

We’ve all been proud of the rise of America to 
her position of world leadership. You and I feel that 
this rapid ascension has been due to technical prog- 
ress. Also, we are first to condemn the government 
for duplicating research among missile agencies. 
What about our own backyard? Most of us are 
aware of the monstrous inefficiency of every com- 
pany doing its own development work without re- 
course to the efforts of others. 

The direction of the petrochemical industry has 
been toward secrecy. The justification is that the 
competition is so fierce, that you wouldn’t dare share 
your competitive advantage in process know-how. 
The question that we need to ask ourselves is: Could 
we not compete at the raw material level and mar- 
keting level and let technology be in between? By 
this method, we have the advantages of competition 
and the progress of technology would be shared 


by all. 


© Anti-trust problem? Is there an anti-trust prob- 
lem? No, as long as all companies are treated alike 
in licensing agreements; or, alternately, if the know- 
how is made available through meeting papers and 
magazine articles, there is no question of interfering 
with normal competition. 

Is all competition at the manufacturing level elimi- 
nated if process know-how is shared? No, unless you 
wish to admit that management of process know-how 
amounts to nothing. Most of us will admit that man- 
agement of maintenance, construction and operating 
departments is something apart from the availability 
of know-how. The best managed plants are those that 
operate at the most profit; hence, management is a 
big element of competition at the manufacturing 
level. 

The petrochemical industry would do well to ask 
itself: Is process secrecy wise or otherwise ? 
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Somewhere in Egypt 
April 12, 1961 


Ver, Uinginia,, there 
i ao petrochemical | 


In fact, there are a great many petro- 
chemicals. 


For many, many years we have had coal 
tar chemicals although benzene, toluene, 
and the xylenes, for example, were not 
from coal tar per se. These and other 
coal tar chemicals have a common origin, 
however, and the classification is 
indicative of this source—coal. When 
these chemicals were transformed into 
dyes by the magic hand of the chemist, 
they were known as coal tar dyes. The 
designation “coal tar chemicals" has 
never died. 


We now have the same situation in 
respect to petroleum. Petroleum is the 
initial source of many compounds and 
elements. These, in turn, are converted 
into other products. Compounds and 
elements, derived either directly or 
indirectly from petroleum or natural 
gas hydrocarbons and intended for 
chemical markets, Virginia, are called 
"petrochemicals" by most people. 


Some people are unhappy about this 
because it makes for statistical chaos. 
Should ethylene tonnage be counted, 
then the ethylene oxide, and then the 
ethylene glycol tonnage in arriving at 
the total tonnage of petrochemicals? 
This difficulty could be overcome by 
referring to the tons of each compound. 
One should not be too concerned about 
the relative statistical importance of 
petroleum as a source of chemicals for 
the chemical industry. The importance 
of petroleum as a source of raw material 
for the chemical industry, however. 
cannot be over-emphasized. 


Some people would like to see the 
word "petrochemical" die. Others wish 
to ignore it and then maybe it will go 
away as a bad word should. Why? Maybe 
they are amateur etymologists or 
lexicographers who wince at the "petro" 
(gr. petra rock or petros stone) of 
petrochemical. But then, Virginia, there 
is about as much rock in petroleum as 
there are horses in horse radish or 
Germans in German silver. It is very 
difficult, Virginia, to discard a 
convenient, useful, descriptive word 
from one's working vocabulary. Words 
mean what the user wishes them to mean— 
no more, no less. An ass in the Holy 
Land is a burro in the Southwest and a 
donkey in Washington, but a useful 
animal regardless of where he is or what 
he is called. 


Why all this commotion over the word 
"petrochemical?" It is difficult to say. 
Everyone, but everyone, knows what is 
meant when one refers to petrochemicals 
and the petrochemical industry. 


Yes, Virginia, there is a petrochemical. 


LEWIS F. HATCH 











WHAT REFINERS SHOULD EXPECT 
FROM ANTIKNOCK SUPPLIERS... 


NOW, AND IN THE FUTURE 


Today’s gasoline is a mixture of many hydro- 
carbons and it is also a blend of many impor- 
tant decisions on the part of the refiner. 


One important decision today is how to bring 
into agreement four factors—fuel composition, 
car population requirements, the best antiknock 
for a specific fuel and marketing objectives— 
to produce the most satisfactory and most prof- 
itable fuel. 


The solution to the problem of matching 
fuel composition and antiknock is a complex 
one but, at the same time, one that can be re- 
warding in terms of better road performance 
at the same or less cost. Essentially it involves 
the optimum allocation of components and the 
blending of the right antiknock in the right 
concentration. 


The selection of the antiknock is vital for it 
can contribute to the correction of an anti- 
knock deficiency in a fuel, such as unsatisfac- 
tory motor octane and/or road performance, 
and at the same time reduce costs. 


Changes in engine design and engine size are 
changing the octane requirement of the car 
population. Especially do foreign and compact 
cars have their own peculiar demands for fuel 
that will operate them satisfactorily at an eco- 
nomical cost. 


Because there are so many factors that must 


For more data on advertised products, use Readers’ Service Cards, last page. 


be taken into consideration, the problem be- 
comes quite complex. It is here that the anti- 
knock supplier should be in a position to help 
in arriving at the best possible solution. That 
is why Ethyl is now even more actively engaged 
than ever in a program that will enable us to 
assist refiners in finding their own individual 
answers to: “Which antiknock—exactly.” 
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No single antiknock enough 


In prior years, changes in fuels and fuel-engine 
relationships were met satisfactorily by changes 
in the formulation of the one antiknock com- 
pound universally used by the oil industry. 


Today, however, because the hydrocarbon 
composition of components varies from com- 
pany to company—and even between refineries 
in a single company—no one antiknock can 
any longer be best for the whole industry or 
even for a single company. Therefore, to meet 


ETHYL 


PETROLEUM REFINER—V ol. 40, No. 4 





the industry’s needs, Ethyl is now offering a 
number of antiknock compounds, 











LABORATORY TESTING 

















DATA PROCESSING 


Ethyl takes action 


To assist refiners in the selection of the anti- 
knocks best suited to their needs, Ethyl has 
broadened its long-term program of matching 
fuels and antiknocks. A number of antiknocks, 
and combinations of antiknocks, are being 
tested in hundreds of gasoline blends from 
many refiners. These tests are for both labora- 
tory and road rating and will be related to cost 
effectiveness. This project will produce a wealth 
of timely information for the individual refiner. 


From this information it will be possible to 
make precise selection of an antiknock to in- 
sure optimum processing balance and mini- 
mum refining costs. In addition, an antiknock 
thus selected might well supply a refiner with 
an exclusive and promotable benefit that can be 
invaluable in the marketing function. 





No substitute for experience 


Long experience in the technology of anti- 
knocks is necessary for the development of new 
antiknocks and their manufacture. Knowledge 
of the manufaeture of one antiknock does not 
necessarily mean the knowledge required for 
the manufacture of another. While there may 
be surface similarities, there are often signif- 
icant differences. 

It is also experience that is the necessary in- 
gredient in holding costs down. The successful, 
economical production of a finished product 
results from a complete know-how of the many 
processes involved and their economical opera- 
tion. , _ 

Ethyl, with its 37 years’ experience in this 
field, feels that it is especially suited to be of 
invaluable assistance to any refiner, regardless 
of size, who is facing the problem of: “Which 
antiknock for us!” 


Ethyl Corporation 


NEW YORK * TULSA + CHICAGO + HOUSTON + LOS ANGELES 


ETHYL CORPORATION OF CANADA LIMITED, Toronto * 
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ETHYL USA (EXPORT) New york 17, N.Y. 


For more data on advertised products, use Readers’ Service Cards, last page. 





Need tubes for heat exchangers, 
condensers, evaporators, coolers, 
feed-water units? 





























PHELPS DODGE COPPER-BASE ALLOY TUBES have a 


Wide line of finest quality copper-base alloys for National warehouses, completely stocked, in 

every kind of application need—including bi-metal Houston, Beaumont and Corpus Christi, Texas, 

combinations. Baton Rouge and Lake Charles, La., Tulsa, Los 
Angeles, and South Brunswick, N. J., to serve cus- 
tomers from coast to coast. 


For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM REFINER—YI ol. 40, No. 4 





reputation for reliable “On-Stream” Performance! 


Expert engineers to help you solve tube corrosion PHELPS DODGE COPPER PRODUCTS 


problems, select the exactly correct alloy for your epulbeagprent 3 
SALES OFFICES: Atlanta, Birmingham, Ala., Cambridge, 
applications. Mass., Charlotte, Chicago, Cincinnati, Cleveland, Dallas, Day- 
ton, Denver, Detroit, Fort Wayne, Greensboro, N. C., Houston, 
Indianapolis, Jacksonville, Kansas City, Mo., Los Angeles, Memphis, Milwaukee, Minneap- 
olis, New Orleans, New York, Philadelphia, Pittsburgh, Portland, Ore., Richmond, Rochester, 
Specify the best—at the same cost as the rest! N. Y., San Francisco, St. Louis, Seattle, Tampa, Washington, D. C. 
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The DEMISTER® 


is Superior for Mist 


Elimination and Entrainment Separation. 


Demisters give high efficiency and op- 
erate continuously without maintenance. In- 
Stallation is quick, easy and inexpensive. 
Demisters combine the highest quality ma- 
terials with the finest workmanship. 


Only Demisters have all these features: 


1. Accurately Sized. Wire mesh and sup- 
porting grids are carefully constructed to 
assure a perfect fit in the vessel — this 
means no vapor by-passing. 


2. Superior Materials. All wire is smooth, 
clean and bright for rapid liquid drainage. 
All stainless steel is fully annealed to re- 
sist stress corrosion. 


3. Straight, Smooth Sides. No gaps be- 
tween sections. 


4. Clean-cut Ends. Precisely shaped to 
proper curve. 


5. Heavy Duty Grids. Support grids are 
constructed of annealed material for cor- 
rosion resistance and are securely welded 
for strength. 


Demisters are available promptly from 
the largest variety of materials, styles and 
types. In addition York engineers will be 
happy to review your applications and make 
the proper recommendation based on ex- 
perience gained in over 10,000 installations. 


Send us the details or request Bulletin 21. 


OTTO H. YORK CO., INC. 


SPECI 


WEST ORANGE 10, NEW JERSEY 
ALISTS IN FLUIDS SEPARATIONS 








Test your industrial IQ with this quiz on 
the current issue of PETROLEUM REFINER 


1. Adsorption. Use of activated 
carbon to recover natural gas liquids 
dates back to the Civil War. True or 
False? 


2. Hot Carbonate Plants. Operat- 
ing pressure is as important as inlet 
and outlet carbon dioxide content in 
determining investment costs for a 
hot carbonate plant used to remove 
carbon dioxide from natural gas. 
True or False? 


3. Molecular Sieves, Sweetening of 
natural gasoline with molecular sieves 
has reached the commercial stage. 
True or False? 

4. Steam Boilers. Twenty percent 
excess air is enough to get complete 
combustion without carbon monoxide 
formation in a steam boiler furnace. 
True or False? 

5. Hydrogen Production. In steam 
methane reforming for hydrogen 
production, the reaction of hydrocar- 
bons with steam is favored by which 
of the following? (a) low pressure, 
(b) high pressure. 

6. Hydrocracking. Which of the 
following feedstocks can be handled 
effectively by the new hydrocracking 
processes such as Unicracking? 

(a) 600° F endpoint coker gas oil, 
(b) 800° F endpoint coker gas oil, 

) 850° F endpoint coker gas oil, 
(d) 600° F endpoint catalytic cycle 
oil. 

7. Piling. Irregular piling designs 
for equipment foundations are used 
in which two of the following situa- 
tions? (a) to avoid underground ob- 
structions, (b) to utilize a higher 
bending moment, (c) to use existing 
piling, (d) to take advantage of 
higher load bearings. 

8. Hydrodesulfurization. A _resi- 
due can be divided into several por- 
tions by solvent treatment. Which of 
the following portions should be re- 
moved before hydrodesulfurization in 
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order to get better treatment of the 
remainder? (a) resins, (b) asphal- 
tenes. 


9. Storage Tanks. How much 
should an atmospheric, vertical, Type 
304 SS storage tank of 3,000-gallon 
capacity cost per gallon? (a) $3.00, 
b) $1.95, (c) $1.45. 


10. Plant Layout. Which of the fol- 
lowing is the most important reason 
for a loose plant layout when making 
higher alcohols from ethylene using 
Ziegler chemistry? (a) future expan- 
sion, (b) materials handling, (c) safety. 


11. Plasticizers. What is the pre- 
dicted total market for polyvinyl 
chloride plasticizers to be by 1962, in 
millions of pounds? (a) 300, (b) 450, 
(c) 645. 


12. Distillation. In distillation cal- 
culations, an assumption of constant 
internal L/V ratio is a bad one. True 
or False? 


13. Corrosion. Iron dissolves at ac- 
tive points on metal surfaces, cath- 
odes, leaving electrons behind on the 
metal. To maintain neutrality, these 
electrons must flow through the metal 
to other points, anodes, where elec- 
tron-consuming reactions can occur. 
True or False? 


14. Catalysts. What product distri- 
bution can you expect if you switch 
from a silica-alumina catalyst to a 
silica-magnesia catalyst in a fluid cat- 
alytic cracking unit? (a) higher yield 
of light gases, (b) lower yield of light 
gases, (c) higher yield of gasoline, 
(d) lower yield of gasoline. 

15. Knock-Out Drums. Vertical 


knock-out drums are used instead of 
horizontal drums when the liquid sep- 


arated is in which of the following | 


proportions? (a) less than one gpm, 
(b) more than one gpm, (c) less than 
five gpm, (d) more than five gpm. 


Answers on Next Page... 
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- » - One of a series presented by 
| Western Supply Company, Tulsa, to 
improve the “1.Q@.” of engineers .. . 


MANAGEMENT STATUS: 


DREAM OR MIRAGE? 
TECHNOLOGY AN ASSET, 


OTHER TRAINING NEEDED 


The complexity of modern industry 
has created a great demand for manage- 
ment personnel with engineering train- 


| ing. Surprisingly, there is a very short 


supply of such men, i.e., engineers with 
enough potential to be groomed for 
executive functions. 


Historically, as big industry moved 
out of restricted, private ownership into 
broader public ownership, two things 


| happened, both of which added to the 


demand for “management men.” First, 
public ownership made possible more 
diversified management, as opposed to 
the centralized control characteristic of 
family ownership. Second, the complica- 


ii tions and diversification of modern in- 
| dustry have sharply increased the ratio 
| of executives to employees. Where the 


ratio was formerly approximately one 


i] executive to 100 employees, it is now 
H more like one to 35. 


Recognizing that employment has in- 
creased by about one-third during the 
same period, the need for management 
personnel becomes clearer. Not only do 
few engineers graduate from school 
ready to be managers, few of us study 
courses as undergraduates which would 
prepare us for executive leadership later 
in our careers. Finally, as a prerequisite 
for managing the affairs of others, there 
is no substitute for experience. 


WHAT DO YOU REALLY WANT? 


If you are facing this important de- 
cision im your present status, get your 
future into focus before taking the step. 
Decide what you really want from your 
personal and business careers. It is some- 
times too easily assumed that all men 
want to move on to higher, executive 
positions. With few exceptions, all men 
pay lip service to “wanting to get 
ahead,” but too many of us hoodwink 
ourselves into believing this means man- 
agement responsibilities, without fully 
recognizing the significance of such a 
step. 


As a matter of fact, all men don’t 
want to advance into management. 
Some, however, find this out too late, 
for unless they are psychologically and 
emotionally suited for the rigors of man- 
agement, the driving ambition to as- 
sume more leadership, responsibility and 
authority may not in itself be a worth- 
while goal. If a man is doing well where 
he is, it may be a mistake for him to 
try to move into the management orbit, 
for the move to management is not the 
only door to advancement. 

FOOTNOTE: These are only the first few 
paragraphs of Western's latest ‘‘profes- 
sional advancement” series, Booklet E-9. 
Titled “Engineering-Management Status: 
Dream or Mirage?” your copy is free 
upon request. rite to Western Supply 
Company, Heat Exchanger Division, P. O. 
Box 1888, Tulsa, Okla. — where your 
advancement is to our benefit and where 


the right decisions produce quality-design 
heat exchangers. 


For more data on advertised products, use Readers’ Service Cards, last page. 21 








for measuring 
color in 
continuous streams 


Beckman Model 77 Continuous 
Turbidimeter-Colorimeter takes the 
guesswork out of clarity and color 
determinations... gives rapid, 
accurate readings to better than +2% 
of light transmission. The Model 77 
consists of an Analyzer Unit and 
Control Unit... precision designed 
and ruggedly constructed to 

bring colorimetry to continuous 
process applications. Among 

the wide range of applications are 
control of water and industrial 
waste treatment processes, and 
colorimetric quality control analyses 
in the production of chemicals and 
petroleum. 4 Outstanding Beckman 
features are: +1% repeatability... 
push-button scale expansion from 
0-100% to 0-50% transmittance... 
wavelength ranges from 350 to 
1000 mz. % Complete information 
applicable to your specific process 
is available from your nearest 
Beckman Sales Office. Or write 
direct for Data File 25-4-13. 


Beckman: 

Scientific and Process | Instruments Division 
Beckman Instruments, Inc 
2500 Fullerton Road, 
Fullerton, California 





Answers to questions 


on page 2] 


1. False. It dates back to World War 
I. Better charcoal is now available, 
and one unit using this process claims 
99.6-percent recovery of pentane- 
plus. For operating conditions on this 
unit, see “Adsorption Unit Recovers 
99.6% Pentane-Plus,” page 103. 


2. True. For a chart that shows the 
effect of pressure on investment cost 
in the 100 to 1,000-psig range, see 
“Hot Carbonate Plants: How Pres- 
sure Affects Costs,” page 107. 


3. True. Recent development work 
by Gulf Research and Development 
and Warren Petroleum has resulted 
in commercial design. See the details 
on operating variables and aging in 
“Gasoline Sweetening With Molecu- 


lar Sieves,” page 109. 


4. True. Phillips found you can save 
a lot of fuel by operating in this 
range. For 
about combustion improvement, see 
“Improving Boiler Efficiency,” 


page 
115. 


excess-air ways to go 


5. (a) Low pressure favors the con- 
trolling reaction—hydrocarbons with 
steam. However, there is an interplay 
of equilibrium relationship which can 
affect furnace costs, so look carefully 
at “What’s New In Steam Methane 
Reformers,” page 121. 


6. All of them. New data show how 
the Unicracking handles 
higher boiling materials. For the de- 
tails, see “Extend Hydrocracking to 
Heavy Stocks,” page 131. 


process 


7. (a) and (c) Irregular piling pat- 
terns are used for equipment founda- 
tions to avoid underground obstruc- 
tions and to use existing piling. For 
an elliptical graph method that 
simplifies the required calculations, 
see “Irregular Piling Design Simpli- 


fied,” page 137. 


For more deta on advertised products, use Readers’ Service Cards, last page. 


8. Asphaltenes. Their influence on 
the rate of hydrodesulfurization is re- 
vealed in “How You Can Improve 
Residue Treating,” page 139. 


9. (b) A 3,000-gallon storage tank 
would cost about $1.95 per gallon. A 
good rule of thumb is that after 2,000 
gallons, these tanks cost less than 
$2.00 per gallon. As capacity increases 
they go as low as $1.45 per gallon. 
For the details and a starter on your 
estimating file, see “Equipment Cost 


Data File: Part 1,” page 145. 


10. (c) Safety is the answer because 
the catalyst, aluminum tri-ethyl, is 
extremely pyrophoric. You'll find 
other interesting plant location factors 
in “Optimum Site For Higher Alco- 
hol Plant,” page 147. 


11. (b) The market will be 450 mil- 
lion pounds by 1961. For a complete 
description on applications of new 
synthetic fatty alcohols in plasticizers 
don’t miss “Use Synthetic Alcohols in 


Plasticizers,” page 150. 


12. False.. Even in superfraction- 
ators, where excess trays cost money, 
it is O.K. to assume constant internal 
L/V, but the relative volatility may 
change significantly. For a method 
which handles cases of varying re- 
lative volatility, see “When Relative 


Volatility Changes,” page 153. 


13. False. Iron dissolves at the 
anodes and the electrons flow through 
the metal to the cathodes. However, 
in cooling-water systems, many 
factors influence these reactions. To 
variables affect 
corrosion rates, see ‘““Cause and Cures 
For Cooling Water Corrosion Prob- 


lems,” page 157. 


see which water 


14. (b) (c) For more information 
on product distribution when using 
magnesia catalyst, be sure to see 
“Change Cat Cracker Yield With 
Magnesia,” page 163. 


15. (a) Vertical knock-out drums 
are used for light-mist entrainment 
less than one gpm of liquid sepa- 
rated). Horizontal drums are used 
for heavy vapor-liquid separations 
greater than one gpm of liquid sepa- 
rated). For the big picture of design- 
ing knock-out drums, see “Check 
These Points When Designing Knock- 
Out Drums,” page 169. 
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New Defense 
Against Corrosion 
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Du Pont CORLAR™™) Epoxy Enamels Afford 
Excellent Resistance to Chemical Spills and 
Fumes, Moisture and Heat up to 400° F. 


Now a new kind of protective finish can help you 
solve difficult corrosion problems—and hold down sky- 
rocketing maintenance costs. CoRLAR Epoxy Chemical- 
Resistant Enamels combine excellent resistance to 
atmospheres containing mineral acids, alkalies, strong 
aromatic and aliphatic solvents with remarkable adhe- 
sion and heat resistance. They’re also easy to handle, 
weather well, remain flexible at low temperatures. 

Key to the success of these new coatings is a poly- 
amide activator that binds molecules into a hard, firm 
film that literally locks out corrosion. Amide activator 
also makes Corar finishes safer to use and more stable; 

gives them 10-15 times longer pot life than amine types. 
Moreover, the epoxy resin’s outstanding adhesion helps 
coatings stand off deterioration for years. 

Two-package CorLar Epoxy Enamels can be used 
indoors or out with equal success, apply easily with 
brush, roller or spray. Five standard colors are avail- 
able, as well as black and white. 

For prolonged exposure to severe mineral and 
organic acids, use Du Pont ImLar™™) vinyl coatings. 
See your local Du Pont sales representative for expert 
technical help. For more detailed information on these 
new finishes, clip and mail the coupon today. 


Tested and proven on the job. After three years of continual ex- E. |. du Pont de Nemours & Co. (inc.) 
posure to corrosive fumes, moisture and salt spray, CORLAR coating Finishes Division, Department PR-14 
on right side of lime tank is still in good condition. Commonly used Wilmington 98, Delaware 
phenolic resin coating on left side, however, has deteriorated com- 
pletely —permitting rust and corrosion to take over. Please send me, without obligation: 
() Du Pont Technical Bulletin, “CORLAR Epoxy 
Chemical-Resistant Enamel” 
(J Du Pont Technical Bulletin, “IMLAR Vinyl! Coatings” 


CORLAR*™ 


Epoxy Chemical-Resistant Enamels 


Firm___ 


Street_ 


MUG. u, 5. pat. OFF 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY oo 


For more data on advertised products, use Readers’ Service Cards, last page. 
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A 1200 hp Cooper-Bessemer Type 
FM Compressor which transfers 
make-up hydrogen to he hydrode- 
sulfurization plants. 


600 hp Cooper-Bessemer Type FM 
Compressors recycling hydrogen 
within the naphtha (gasoline) hydro- 
desulfurization plant. 





ee 





How 7 Cooper-Bessemer 
Compressors put 700 psi 
behind sulphur removal 


Hydrodesulfurization at Wood River...Shell Oil Company’s 
largest refinery... removes sulphur from 25,000 barrels of high 
octane gasoline and 25,000 barrels of fuel oil daily. In this 
process, the job of compressing hydrogen to 700 psi for removal 
of sulphur belongs to six Cooper-Bessemer Type FM motor- 
driven compressors. And a seventh FM unit compresses the 
hydrogen sulphide product to 100 psig for the manufacture of 
free sulphur...an output of 100 tons per day. 


These 7 Cooper-Bessemer Compressors operate 24 hours per 
day, 7 days per week. Two units are 1200 hp; four are 600 hp 
and one is 400 hp...all running at 450 rpm. 


Cooper-Bessemer engineers will gladly help you plan com- 
pression and power facilities for refining and petrochemical 
processing. Write for a copy of “Cooper-Bessemer Equipment 
for Refineries.” 


BRANCH OFFICES: Grove City « New. York « Washington « Gloucester « Pittsburgh 
Mount Vernon ¢ Detroit « Chicago « Minneapolis « St. Louis « Kansas City « Tulsa 
New Orleans ¢ Shreveport « Houston ¢ Greggton « Dallas « Odessa ¢ Pampa « Casper 
Seattle ¢« San Francisco « Los Angeles 

SUBSIDIARIES AND DIVISIONS: Cooper-Bessemer International... New York 
Cooper-Bessemer, S.A....Chur, Switzerland « The Hague, Netherlands « Mexico City 
Buenos Aires, Argentina « Anaco, Venezuela « Caracas, Venezuela « San Juan, Puerto Rico 
Cooper-Bessemer of Canada, Ltd.... Edmonton e Calgary «Toronto « Halifax « Stratford 
The Rotor Tool Company ... Cleveland 

C-B Southern, Inc. ... Houston 


GoporY Bossom, 


GENERAL OFFICES: MOUNT VERNON, OHIO 


ENGINES: GAS - DIESEL - GAS-DIESEL 
JET-POWERED GAS TURBINES 
COMPRESSORS: RECIPROCATING AND CENTRIFUGAL 





Got a Separation Problem? 


‘Investigate QO° FURFURAL as an 


Economical Selective Solvent 


If you are prospecting for a means of 
separating undesirable components from 
desirable ones in a petroleum or chemical 
process, check into QO furfural. QO 
Furfural has a fine record as a selective 
solvent giving a sharp separation of 
saturates from unsaturates in lube oil, 
gas oils, cycle stocks, wood rosin, 
glycerides, butadiene, and in the 
preparation of feed stocks for carbon 
black. And even rare metal separations 


are possible with furfural. 


Supplementing the basic advantage of 
preferential solubility, furfural is easy to 


reclaim, easy to handle, and easy to buy. 


Perhaps we can help you “strike it rich” 
on your separation problem. 

Write indicating the nature of the 

material to be extracted. For physical 


data, write for Bulletin 203-A. 


The Quaker Oats Gmpany 
CHEMICALS DIVISION 
The 
Quaker Oats In the United Kingdom: 


@©mpany 340T The Merchandise Mart, Imperial Chemical Industries, Ltd., London, England 


Chicago 54, Illinois In Europe: 
Imperial Chemical Industries (Holland) N.V., Rotterdam, Holland 

Room 540T, 120 Wall St., Quaker Oats (France) S. A., 3, Rue Pillet-Will, Paris IX, France; 

New York 5, N. Y. Imperial Chemical Industries (Export) Ltd., Frankfurt a.M., Germany 
In Australia: 
Swift & Company, Ltd., Sydney 
in Japan: 
F. Kanematsu & Company, Ltd., Tokyo 


Room 440T, 49 S.E. Clay Street 
Portland 14, Oregon 
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Designed 
for 
best 

Economic 


Balance 








NEW 
PACIFIC 


TYPE SPM 


Pipe-Mounted 
Transfer and 
Process Pumps 


ECONOMIC BALANCE -—an optimum relationship between capital and con- 
tinuing costs of equipment is especially true in process pumps, whose lifetime 
operating and maintenance costs may be many times the initial investment. 
Here are the factors of best economic balance in process pumping offered by 
Pacific’s new pipe-mounted centrifugal pumps: 


LOWER FIRST COST: Fewer (only six functional) parts * No separate 
pump bearings or brackets - High degree of interchangeability—minimum 
inventory. 


LOWER INSTALLATION COST: No baseplate or foundation required + 
No field alignment necessary + Integral drive—no motor coupling + Flange- 
mount and connect to power—that’s all. 


LOWER MAINTENANCE COST: Standardization of seals and shaft- 
mounted parts - Ready access, even in closest quarters, for field service, or 
¢ Easily demounted as a unit for shop maintenance. 


LOWER OPERATING COST: Each pump impeller designed for peak effi- 
ciency in a given application, or » Where low power costs permit, orifice control 
can be provided to adapt one pump size to a wide variety of applications. 


There is only one true cost of a process pump. It’s the overall, lifetime cost of 
the unit. Make a date with your Pacific Pump representative to discuss the 
entire pump standardization plan in your plant. He has the broadest line of 
any in the process field... and the experience to match. 








CENTRIFUGAL PUMPS FOR PETROLEUM, 
CHEMICAL, UTILITY & GENERAL INDUSTRIES 
OU WELL PUMPS 





Write for New Type SPM Bulletin 142 


PACIFIC PUMPS 


. A Division of Dresser industries, Inc. 
HUNTINGTON PARK, CALIFORNIA, U.S.A. 


DRESSER 
INDUSTRIES 
Inc. 


Ou + GAS + CHEMICAL 
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the 
remarkable 


new pipe / 


insulation f 


that’s really 


You don’t have to handle Zebra with kid gloves. 
This multi-layer sectional-type thermal insula- 
tion has real body . . . doesn’t break easily. In 
fact, its deflection at breaking point is 2 to 4 
times that of ordinary insulation. 


A low, medium, and high-temperature pipe insu- 
lation, Zebra is made in half sections in all pipe 
sizes to facilitate handling and reduce the num- 
ber of joints. This, plus its light weight, speeds 
application and keeps installation cost low. 
Zebra is easy to cut and fabricate. And it’s 
reusable ...can be dismantled and re-applied. 


What’s more, Zebra won’t cause skin irritation 
or cuts. It has a smooth surface . . . no ragged 
ends. And it’s practically dust free. 


y | 


® 


¢ for temperatures of 200° F to 1200° F 

e made of calcium silicate-asbestos fibre 
bonded felts « withstands shock and heat 
without warping or abrading * meets 
requirements for density, conductivity, 
modulus of rupture « available in wide range 
of sizes and thicknesses « tested by an 
independent testing laboratory 


Write today for more information on “K&M” 
Zebra—the remarkable new pipe insulation 
that’s really tough! Keasbey & Mattison 
Company, Ambler, Pa., Dept. I-241. 


easbey Mattison at Ambler 


For more data on advertised products, use Readers’ Service Cards, last page. 
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Archimedes, the ancient Greek 
philosopher, developed principles 
of mathematics and mechanics 
which unlocked secrets leading to 
the development of some of our 


most modern processes. His 


SONIMNIHL 


mind was at home in the farthest 
reaches of the abstract, at work 


in the closest confines of the practical. 


At Brown & Root — whether it is one mind, 
or a group of minds — thinking knows no 
boundaries for inspiration. Problems in 
engineering and construction are solved 

in ways that consistently save our 

clients time and money. Brown & Root places 
a premium on the quality of thought, 
combined with thoroughly-seasoned 
knowledge and experience. The results 

bring back customers year after year, 


all over the world. 


Over two thousand years ago, The Archimedean Screw was * 
introduced as a lifting device for liquids. It is widely 
used today in moving both fluids and bulk materials. 


BROwN & ROOT, INC. 
Cngineed - CondltClotd P0St OFFICE BOX 3, HOUSTON I, TEXAS » CABLE ADDRESS-BROWNBILT 


NEW YORK * WASHINGTON * LONDON «+ EOMONTON *« MONTREAL + SAO PAULO 
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After three 
years of 
thorough 
research 

and testing... 


CLAYTON MARK 


ANNOUNCES THE NEW 


Petro Ball Valve 


From a famous family of unions and fittings comes the 
Petro Ball Valve—a new departure in smooth, effortless, 
positive sealing that combines basic improvements with 
unique new developments that only years of research and 
testing by Clayton Mark engineers could achieve. A new 
departure, because Clayton Mark literally started where 
the others left off. For example—Clayton Mark Engineers 
found that nuts and bolts were, and still are, needed to 
install and repair ball valves. They eliminated this neces- 
sity with the union-end assembly feature to provide faster, 
easier installation and maintenance. For example — they 
also found that a way to reduce pressure drop is needed. 
Clayton Mark engineers incorporated the largest port open- 
ing of any ball valve to assure virtually no pressure drop. 

These are just a few of the advances resulting from 
extensive testing that started with the premise that all ball 
valves are good—and proceeded from there to develop a 
ball valve without equal. The new Petro Ball Valve in Stain- 
less Steel, Carbon Steel, and Brass is the result. And re- 
member—each and every Petro Ball Valve is air tested as 
it leaves the production line to assure perfect operation. 
Write for complete information. 


CLAYTON 
MARK 


& COMPANY 
1900 Dempster Street Evanston, Illinois 


Jas —., » ‘ 

lA p Qe ATD, Py 
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The Clayton Mark Petro 
Ball Valve has been 
tested over 250,000 turns 
under MAXIMUM PRES- 
SURE CONDITIONS 


without failure 





CADMIUM PLATED NUTS 


Extra feature that acts as a 


per anent Relator: fab amael: 
threads and male end 
houlder. With this ferrous- 
i cormaneni ferrous fon ov aba: hon 


Lanake mec tale mm olact-L.diale Mmeohme cal) 


connection is easier and 


DUAL SEATS 
Permit sealing reqard 


fella stoniieli fehi flow, ir eigen alels 
al: * alve feature where 
back flow. is a problen 


IMPROVED HANDLE 


(@lviver wmreltr-lac-eacei gam comieliincyol:iamelamellel-t-10 Mm elel-tiilelamar Wager,’ 
Yaremebmar-faleili-mialeiier-hi-s-mel 0) -1al-1¢ mela ellel-y-1e Merevaleliilelammal-laleli= 
ror. [alum ol Mme) ol =1a-1¢-1¢ ME TAMe- Tal ame |er-lelg- lal am tale Mma-0'.-10-116)(-mmel-t-tleL) 
permits use upside down where space limitations are 
critical. Rugged malleable iron handle is designed for 
Saa-salepaame- Tale merelatdeleic-1e Mle] a@erslliolad 








COMPLETELY CONTAINED SEALS 
Eliminates any possible seal extrusion. Stem 
Y-¥- | meer: faWe ol-Ma-)e]t-ler-le Mm ab dalelehama-lanlen aiale mm olelony 
idelaamiial=) 


TIGHTER SEAL 


INTERCHANGEABLE 
SEATS 
Are available in a variety of 


materials to meet most media 


* problen Ss 


UNIQUE UNION-END INSTALLATION 

Union ends eliminate use of nuts and bolts for faster 
easier installation and disassembly for maintenance 
Also permits maximum pipe misalignment without ef- 
fecting sealing characteristics, permits valve body rota- 
drolamme tall -1am ola:s-t-101¢- Sam Tale Mel ilel' smn ie) @ierelanteii:3i- ia -Janlel te) 
of valve body without disturbing piping installation 
thereby eliminates any need for additional union 


OMPLETE AMJAPTABILIT 
AODIE, Serigsi500. Control Valves Provide... — 


...with integrally 
removable 
seat ring 


You never have to 
remove the valve 
from the line. 

All internal parts, 
including seat-ring, 
are readily acces- 
sible as a fully self 
contained cartridge 
unit. Single or mul- 
tiple pilot controls 
can be changed 
or added for the 
service required. 
All valves 2” to 
12”, up to 600 psi 
and 150° tempera- 
ture have standard 
linear valve char- 
acteristics. For 
complete details 
write for Bulletin 
668B, today. 


Remote : ; Dic 
Control Teeth -...03V 
Diff. Pressure : 


Rate of flow 

Pressure 

Relief 

Pressure 

FOR POSITIVE RESPONSIVE oy aol 


CONTROL WITH MINIMAL Check Valve 
LINE PULSATIONS Thermal 


Mele) qa RKO -1.10)9)] aa) 4.114 te i 


500 CONTROL VALVES Safety 
shut-off 


REPRESENTATIVES WITH STOCKS AND SERVICE FACILITIES IN ALL PRINCIPAL CITIES 
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Texaco in Trinidad is a big investment in the development of oil—and individuals. 
A visitor to this lovely, lively island will see thousands of Trinidadians at work where 
once such opportunity did not exist. He will see boys, 16 to 20, enrolled in Texaco 
training courses, continuing as on-the-job-with-pay apprentices. Students showing 
unusual aptitudes are awarded Texaco scholarships for university study. For all, it 
is a dream of success and security come true. Texaco in Trinidad is creating 
new futures for the people, sound growth for the economy of the island. es 


TEXACO 


TEXACO: SYMBOL OF WORLD-WIDE PROGRESS THROUGH PETROLEUM 


April 1961—PETROLEUM REFINER 
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Esso Petroleum Company, Limited, 100,000 BPSD refinery at Milford Haven, Wales. Engineering-contractor: Foster Wheeler 


The Invisible 100,000 BPSD Refinery 


This sky-silhouetted partial view of the new Esso 
Petroleum Company Limited 100,000 BPSD re- 
finery at Milford Haven certainly appears to be 
quite visible. But the fact is that it is virtually 
invisible from the nearest highway or from the 
nearby sea. For important economic and civic con- 
siderations, the installation was in effect designed 
into the rolling hills of Milford Haven. Fully 
automated, the refinery produces gasoline and fuel 
oil in six process sections. As many as ten motor 
fuel components may be blended by remote control. 


Shown above on the left are the crude distillation 
facilities and on the right, the powerformer proc- 
essing area. A 500 million Btu/hr Foster Wheeler 
direct-fired heater . . . one of the largest of its type 
... Serves the crude distillation unit. Facilities also 
include a T-shaped marine terminal extending 


3500 ft. from the shore reaching a water depth of 
50-70 ft. to accommodate the largest super-tankers. 


To integrate this “grass roots” refinery with sur- 
rounding communities, over 75 storage tanks and 
spheres were placed on terraces and heater stacks 
were breeched into three 300 ft. main stacks to 
eliminate air pollution. To guard against water 
pollution, a separator with a 10 million gallon 
pond was constructed. 


As in more than 800 process installations before 
this one, Foster Wheeler’s engineering and con- 
struction services have provided the experience, 
ingenuity and technical competence needed to 
meet unusual project requirements. Here is more 
evidence of Foster Wheeler’s ability to serve you, 
whatever your requirements... large or small... 
anywhere in the world. 


Heat Engineered products, plants and processes . . . for the world’s industrial progress. 


FOSTER @ WHEELER 


NEW YORK TORONTO 
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ACCURACY-TO 1/16 ret OR BETTER rr re7.V ele Te 
AND TELEMETERING LIQUID LEVEL DATA 


TRANSMISSION 


A Varec liquid level telemetering cycle starts when the 
operator uses the dial (A) to contact a selection point 
The power gauge (B) responds through a transmitter 
(C) which transmits the data to a remote selector (D). 
The selector provides for multi-point selection from 
widely scattered areas sends the data to the receiver 
(E) where it is decoded and displayed in digital form. 





Varec combines its new DYNAMATIC* 8400 Series 


Power Driven Tank Gauge with the Varec Pulse Code to 
provide an accurate, reliable liquid level measurement/ 
telemetering system. The new system transmits data 
‘error-proof’ over a single communications channel... 
gives a reading accurate to 1/16 inch in just 5 seconds. 


Varec’s pulse code method of dots and dashes supplies a 
fast reading with a slow pulse rate of 5 pulses per second 
so the transmission channel is not critical. Wiring costs 
are reduced with a single transmission circuit between 
the remote selector and receiver. (For smaller installa- 
tions, a direct-wired system can be used instead of 
selectors. ) 


Standard receivers are available in capacities of 10, 100, 
or 1000 point selection. 





ONLY THE VAREC SYSTEM 
OFFERS ALL THESE ADVANTAGES: 


ACCURACY: Provides 1/16 in. gauging accuracy with new Power 
Driven Tank Gauge...transmits ‘error-proof' reading by pulse 
code. 


RELIABILITY: Consists of simple, compact electro-mechanical 
components ...needs no vacuum tubes or other complex elec 
tronic equipment 


FLEXIBILITY: Designed on a building block principle that per- 
mits unlimited variety of system arrangements such as tele 
metering other measurements...or adding remote control, data 
logging and alarm systems. 


ECONOMY: Requires just a simple transmission circuit...a 
metallic pair or a carrier derived channel operated over existing 
lines or microwave. Costs little more than conventional systems 


EXPERIENCE: This highly accurate, reliable liquid level 
measurement/telemetering system offered by Varec, pioneers 
in the gauging field... over six years experience in pulse code 
applications. 








For complete information, write for Bulletin CP 3707, Dept 
PR-1224-1 


*Trademark 
THE VAPOR RECOVERY SYSTEMS COMPANY 
2820 North Alameda Street * Compton, California 


Branches and Representatives in Principal Cities 
TRADE @ MARK 
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This big fabrication is no tall story 


It took six flat cars to ship this giant out of American Bridge’s Orange, Texas, plate shop. Over 
220’ long and more than 12’ in diameter, this tower is made from 33 steel rings, formed from 
134,-inch plates. High capacity boom-mounted electric welders joined the 33 rings, and special 
x-ray equipment checked the weld seams. L] What did we do for an encore? We fabricated 
three more towers, all about the same size—and weighing over 200 tons each. (1) Badger 
Manufacturing Company, Engineers and Constructors, designed and erected the towers for a 
styrene manufacturing plant* now under construction for Sinclair-Koppers Chemical Com- 
pany. L] King-size, custom fabrication is routine at American Bridge’s Orange plate shop. 
Staffed by experienced experts, completely equipped with modern fabricating facilities, 


eS This mark tells you a product is made of modern, dependable Steel 











cleared for all major tank and pressure vessel code work, and strategically located for rail, 
truck and water shipment; you can rely on precise, prompt and economical service on practi- 
cally all plate work at American Bridge. L) Contact the nearest American Bridge contracting 
office and see how our services can work for you. USS is a registered trademark 


*Process Licensor: Cosden Petroleum Corporation 
General Offices: 525 William Penn Place, Pittsburgh, Pa. © Contracting Offices in: Ambridge e¢ Atlanta e¢ Baltimore ¢ Birmingham e Boston ¢ Chicago e Cincinnati 


Cleveland « Dallas « Denver e¢ Detroit « Elmira © Gary e Harrisburg, Pa. ¢ Houston e¢ Los Angeles « Memphis e¢ Minneapolis «* New York 
Orange, Texas ¢ Philadelphia e¢ Pittsburgh ¢ Portland, Ore. ¢ Roanoke e St. Louis e¢ San Francisco ¢ Trenton ¢ United States Steel Export Company, New York 


American Bridge 
Division of 
United States Steel 








This big fabrication is no tall story 


It took six flat cars to ship this giant out of American Bridge’s Orange, Texas, plate shop. Over 


220’ long and more than 12’ in diameter, this tower is made from 33 steel rings, formed from 
134.-inch plates. High capacity boom-mounted electric welders joined the 33 rings, and special 
x-ray equipment checked the weld seams. L) What did we do for an encore? We fabricated 
three more towers, all about the same size—and weighing over 200 tons each. L) Badger 
Manufacturing Company, Engineers and Constructors, designed and erected the towers for a 
styrene manufacturing plant* now under construction for Sinclair-Koppers Chemical Com- 
pany. CF) King-size, custom fabrication is routine at American Bridge’s Orange plate shop. 
Staffed by experienced experts, completely equipped with modern fabricating facilities, 


es This mark tells you a product is made of modern, dependable Steel 


PUMPS 
PLAY 

KEY ROLE 
IN THIS 
UNUSUAL 
SKID 
MOUNTED 
GASOLINE 
PLANT 


PEERLESS TYPE DM 








PEERLESS TYPE PRS 








GD Peertess pumps circulate, boost, transfer and load 


finished product at Cheney Gasoline Plant... 


When the Cheney Gasoline Plant of 
Kansas Hydrocarbons went on stream, 
it marked a new innovation in plant 
construction. The entire facility, built 
by Stearns-Roger was constructed and 
preassembled in their Denver shops. 
All equipment, except for a few proc- 
ess auxiliaries were skid mounted, 
then trucked to the job site for final 
installation. 


The plant, built to process propane, 
butane and RVP gasoline, employs a 
wide variety of Peerless pumps to 
keep a smooth, steady process flow. 
For example, a Type DM pump is in 
fractionator reflux service. Another 
Type | DM serves as a hot oil } pap. 


Putting Ideas to Work 
PEERLESS PUMP 
HYDRODYNAMICS DIVISION & 


= Plants: Los Angeles 31 California, and 
» Indianapolis 8, Indiana 





PEERLESS TYPE A 


There is a two stage Type TPRS pump 
handling lean oil and propane. The 
cooling tower has a Peerless Type A 
pump circulating 1800 « gpm for process 
cooling. And two Peerless Hydro-Line 
meitels are handling the product load- 
ing function. 


Just as they are getting the job done 
in the Cheney Gasoline Plant, Peerless 
pumps can perform a key role in your 
plant or process. 

Dependable operation, quality con- 
struction, maximum parts interchange- 
ability are but a few of their many 
features. Get more facts now. Write 
us today for catalog and name of the 
Peerless re cemnnenine in your area. 
Offices: New York; Detroit: Chicago; Cleveland; 
Indianapolis; St. Louis; San Francisco; Atlanta; 


Plainview; Lubbock; Phoenix; Albuquerque; 
Los Angeles; Fresno. 


Distributors in principal cities. 
Consult your telephone directory. 


PEERLESS HYDROLINE 








cleared for all major tank and pressure vessel code work, and strategically located for rail, 
truck and water shipment; you can rely on precise, prompt and economical service on practi- 
cally all plate work at American Bridge. (J Contact the nearest American Bridge contracting 
office and see how our services can work for you. USS is a registered trademark 


*Process Licensor: Cosden Petroleum Corporation 
General Offices: 525 William Penn Place, Pittsburgh, Pa. « Contracting Offices in: Ambridge « Atlanta ¢ Baltimore ¢ Birmingham e Boston ¢ Chicago e Cincinnati 


Cleveland « Dallas « Denver e¢ Detroit ¢ Elmira © Gary e Harrisburg, Pa e Houston e Los Angeles « Memphis e Minneapolis e« New York 
Orange, Texas ¢ Philadelphia ¢ Pittsburgh ¢ Portland, Ore. © Roanoke e St. Louis e¢ San Francisco e¢ Trenton © United States Steel Export Company, New York 


American Bridge 
Division of 
United States Steel 


ALKYLATION 
CATALYSTS? 








PUMPS 
PLAY 

KEY ROLE 
IN THIS 
UNUSUAL 
SKID 
MOUNTED 
GASOLINE 
PLANT 


PEERLESS TYPE DM ° 
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CHENEY GASOLINE PLANT OF 


PEERLESS TYPE PRS * 
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KANSAS HYDROCARBONS, NEAR WICHITA, KANSAS 


Peerless pumps circulate, boost, transfer and load 


finished product at Cheney 


When the Cheney Gasoline Plant of 
Kansas Hydrocarbons went on stream, 
it marked a new innovation in plant 
construction. The entire facility, built 
by Stearns-Roger was constructed and 
preassembled in their Denver shops. 
All equipment, except for a few proc- 
ess auxiliaries were skid mounted, 
then trucked to the job site for final 
installation. 


The plant, built to process propane, 
butane and RVP gasoline, employs a 
wide variety of Peerless pumps to 
keep a smooth, steady process flow. 
For example, a Type DM pump is in 
fractionator reflux service. Another 


Type DM serves as a hot oil pump. 


Putting Ideas to Work 
PEERLESS PUMP 
HYDRODYNAMICS DIVISION & 


Plants: Los Angeles 31 California, and 
» Indianapolis 8, Indiana 
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Gasoline Plant... 


There is a two stage Type TPRS pump 
handling lean oil and propane. The 
cooling tower has a Peerless Type A 
pump circulating 1800 gpm for process 
cooling. And two Peerless Hydro-Line 
models are handling the product load- 
ing function. 


Just as they are getting the job done 
in the Cheney Gasoline Plant, Peerless 
pumps can perform a key role in your 
plant or process. 

Dependable operation, quality con- 
struction, maximum parts interchange- 
ability are but a few of their many 
features. Get more facts now. Write 
us today for catalog and name of the 
Peerless representative in your area. 


Indianapolis; St. Louis; San Francisco; Atlanta; 
Plainview; Lubbock; Phoenix; Albuquerque; 
Los Angeles; Fresno. 


Distributors in principal cities. 
Consult your telephone directory. 


PEERLESS HYDROLINE 
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Why General Chemical is your best source of 


ANHYDROUS HF and H.SO, 


Whether you use anhydrous hydroflu- 
oric acid or sulfuric acid as an alkyla- 
tion catalyst, consider these advantages 
in ordering from General Chemical . . . 
Large production: General Chemical is 
America’s primary producer of both 
hydrofluoric acid and sulfuric acid. Our 
nation-wide network of strategically lo- 
cated plants assures you of steady, de- 
pendable service and supply. 
Anhydrous hydrofluoric acid is pro- 
duced at 3 General Chemical plants: 


Baton Rouge, Louisiana 
Marcus Hook, Pennsylvania 
Nitro, West Virginia 


Basic to 
America’s Progress 


April 1961—PertTROLEUM REFINER 


Sulfuric acid is produced at 18 Gen- 
eral Chemical locations: 


Anacortes, Washington* 
Baton Rouge, Louisiana* 
Buffalo, New York* 
Cleveland, Ohio 

Denver, Colorado* 

East St. Louis, Iinois* 


El Segundo (Los 
Angeles), California* 


Elizabeth, New Jersey* 
Front Royal, Virginia 
Hegewisch 

(Chicago), Ilinois* 


Newell, Pennsylvania* 
Nitro, West Virginia 

No. Claymont, Delaware* 
Painesville, Ohio 


Port Chicago (San 
Francisco), California* 


Pulaski, Virginia 


Richmond (San 
Francisco), California* 


River Rouge, Michigan* 

*Spent acid recovery: Of General’s 18 
sulfuric acid plants, 13 plants (starred 
in list above) are equipped to handle 
alkylation spent. These plants provide 
unmatched experience, service and 








llied 
hemical 








facilities in recovery of spent acid. Be- 
hind them stand the resources and 
experience of Allied Chemical’s General 
Chemical Division—pioneer in recovery 
of sulfuric waste products. 


Technical assistance: General Chemical 
is prepared to provide you with expert 
technical service based on long experi- 
ence with the application of sulfuric 
and anhydrous hydrofluoric acids as 
alkylation catalysts. Our Technical 
Service Department will be glad to ad- 
vise you on such topics as methods of 
handling and storage, materials of con- 
struction, techniques and economics of 
spent acid recovery. 


GENERAL CHEMICAL DIVISION 
40 Rector Street, New York 6, N. Y. 


For more data on advertised products, use Readers’ Service Cards, last page. 
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Basic Panel 


Square D 
can deliver it from Stock! 


BASIC PANEL can be tailored 
to fit your needs— 


¢ NEMA Type 3 “weatherproof” enclo- 
sure protects against rain, sleet, hail, 
snow and dust. 

¢ simplified installation— convenient 
knockouts for easy wiring, designed 
for either wall or pole mounting, or 
available with pedestal mounting feet 
if desired 

* oversized enclosure permits field 
installation of additional features 
if required 

e choice of fusible disconnect switch 
or circuit breaker 


e HAND-OFF-AUTO selector switch 


¢ available in ratings up to NEMA Size 4 
to handle up to 100 hp 


Complete Programming 
Panel 


COMPLETE PROGRAMMING PANEL 
has every feature you need 
for oil well pumping— 
e two types—one for operation up to 
600 volts, another for 762-volt systems 
e gasketed inner door isolates “live’”’ 
parts—NEMA Type 3 enclosure gives 
complete weather protection 
e overload relays in separate venti- 
lated compartment to prevent nuisance 
tripping 
e time clock has trip tabs for easy 
pumping program setup 
¢ undervoltage release relay drops out 
on power failure, provides time-delay 
restart for staggered starting when 
power is restored 
e built-in lightning arrester 


Write tor Bulletin 8944. Square D Company, 4041 North Richards Street, Milwaukee 12, Wis. 


SQUARE J) COMPANY 


~—wherever electricity is distributed and controlled 


For more data on advertised products, use Readers’ Service Cards, last page. 
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POWELL PERFORMANCE PAYS OFF 


it is a matter of record, in refineries everywhere, that 
Powell valve performance really is paying off. 

And equally important is the fact that whether you 
need valves to control the flow of water, oil, gas, air, 
steam or corrosive fluids—available in steel, bronze, 
iron or alloys—Powell has them. 

You'll find every Powell valve is designed by engi- 
neers long experienced with the industry’s valve 


requirements . . . and built by craftsmen who take 
pride making a valve you can count on. 

So, by filling your flow control needs quickly, with 
truly reliable valves from one source of supply, you too, 
can be sure of valve performance that will pay off. For 
further information or assistance with special problems, 
contact your nearby Powell valve distributor or write 
The Wm. Powell Company, Cincinnati 22, Ohio. 
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115th year of manufacturing industrial valves for the free world 


POWELL PETROLEUM VALVES 


THE WM. POWELL COMPANY CINCINNATI 22, OHIO 


For more data on advertised products, use Readers’ Service Cards, last page. 
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MAKING 
GIASS-LINED 


Ult M FN HE MAY BE HERE in your plant, conducting a popular Glascote 
seminar and training course on the care and maintenance of 


giass-lined equipment. in fact, Jack Kilroy traveled over 
10,000 miles in one busy week assisting processors in main- 
taining continuous operations. 
Nobody makes glass-lined equipment better 
than Glascote. But to get the most out of any 
good product — expert installation and main- 
tenance care are vitally important. 
You deserve the long-life, trouble-free per- 
formance that’s built into all Glascote equip- 
ment. That’s why Glascote has experts like 
Jack Kilroy at your beck and call. At your plant 
when a reactor is being installed . . . at your 
plant to instruct your men in correct Glas- 
cote maintenance procedure .. . at your plant, 
and fast, should any unusual servicing be 
required. In short, at your service whenever 
and wherever you need it. 


OR HERE getting you out of a downtime bind. When a leaky 
gasket caused nozzle trouble, help was needed fast. Kilroy 
came on the double — actually rebuilt the nozzle > right on 
site. Signed, sealed and repaired on time. 

Through on 3 .a@ better way 


A0.Smith 


C RPORA 
Soncadieen 
GLASCOTE PRODUCTS, INC. 
Cleveland 17, Ohio 


World's largest manufacturer of 
giass-protected steel products 


Lae 


Glass-Lined Glass-Lined Heat Exchanger Glass-Lined Glass-Lined Glass-Lined Pipe 
Columns Storage Tanks Tubes Oryer-Blenders Reactors and Fittings 


Glass-Lined 
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THE 


ECON -O-MISIER 
BALL VALVE 


COMPACT PIPING LAYOUT 


Here are 19 Econ-0- Miser Ball Valves com- 
pactly installed on this paint blending 
manifold. Note the absence of unions .. . 
this valve is both a valve and a union! 
The Econ-0-Miser is smaller, easier to 
install . . . just right for modern piping 
layouts, where equipment must fit into 
tight areas. 

Let us show you . . . in your own plant! 
Write us about your limited space 
problems! 





DIFFICULT MEDIA 


The Econ-0-Miser Ball Valve menial 
controls the flow of cold glue with a 
viscosity of molasses, on the WORLD 
Tandem Labeler manufactured by Economic 
Machinery Co. Clean wiping action, positive 
leakproof shut-off, and smooth round flow, 
make the Econ-0-Miser ideal for handling 
difficult media. 

Let us show you... in your own plant! 
Write us about your media problems! 


i ILLUSTRATED: 


1” SIZE 
SIZE RANGE: 
%” TO 6” 


TROUBLE-FREE OPERATION 


Outdoor propane and butane storage tanks 
in remote field processing plants require 
dependable positive shut-off valves on bleed 
lines. The unique features of the Econ- 
Q-Miser Ball Valve provided the practical 
answer . . . no lubrication . . . no metal- 
to-metal contact . . . quick visual ON-OFF 
indication . . . trouble-free service. 

Let us show you... on your outdoor 
applications! Write us about your valve 
maintenance problems! 


16 PARKER STREET, WORCESTER, MASS. 


For more data on advertised products, use Readers’ Service Cards, last page. 
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Photographed at American Oil Co., (Wood River, IIl., Refinery) 


New! A far more versatile hydrogen-treating catalyst 


Are you still using conventional cobalt-molybdenum 
desulfurization catalysts on feedstocks high in nitro- 
gen and polyaromatics? Then it will pay you (in 
production and profits) to investigate AERO® HDS-3 
catalyst! 

AERO HDS-3 is Cyanamid’s brand-new nickel- 
molybdenum catalyst. Its biggest advantage is an 
unparalleled capacity for removing nitrogen and 
polyaromatics. In life tests, it markedly outperformed 
—and lasted longer than—conventional cobalt- 
molybdenum catalysts. It is also superior in sulphur- 


AMERICAN CYANAMID COMPANY ¢ REFINERY CHEMICALS DEPARTMENT 


removal; in improving the color of waxes; in hydro- 
genation of feedstocks and middle distillates. 

Behind this newest catalyst lies the experience of 
Cyanamid as a major producer of both catalysts and 
other chemicals. That experience is yours when you 
call your Cyanamid salesman —“The Man with the 
Golden Rule.” Ask him—or write us—for the full 
data on AERO HDS-3. 


Basic in catalyst chemistry 


30 Rockefeller Plaza, New York 20, New York 














ORBIT VALVES ARE HYDROCARBONS, AMMONIA, CARBON 


DIOXIDE, ETHYLENE, HELIUM, HYDROGEN, 


IMPORTANT PART NITROGEN, NATURAL GAS — ALL REQUIRE 


DRYING UNDER CERTAIN CONDITIONS. 


OF EFFICIENT ORBIT FORGED STEEL ASA 
CLASS VALVES 
DEHYDRATION UNIT J conoinons ror oenvoesror service 


The efficient operation of a dehydration unit is dependent upon the proper selection of 

all components. Here valves are required to provide absolute shut-off under such conditions as 
cyclic operation, high differential pressures, and wide temperature ranges. In addition, valves must 
be free from stem leaks, be free from sticking or freezing, and be free from dust build-up on seating 
surfaces. 
Selected to handle this tough job — Orbit Full Opening Forged Steel Valves. These valves provide 
full flow, friction-free resilient seating and there is no chance for line build-up or trapping of solids 
or line fluids because there are no body cavities. Particles of drying agent cannot get between 
seating surfaces because valve is self-cleaning and dust carryover is swept through valve by gas 
streams. 

The maximum rated working temperature for Orbit’s standard line of ASA class 

valves has been increased from 250° Fahr. to 400° Fahr. Prices for these valves 

remain the same. 

IN ADDITION Orbit ASA class valves are now available for 450° Fahr. Maximum 

rated working temperatures in 150-300-400-600 Ib. Class. Write us for prices. 

Learn how Orbit Valves can help your installation by writing to our Industrial Sales 

Departrnent. 


ORBIT VALVE COMPANY 


P. 0. BOX 639 FORBIT TULSA, OKLAHOMA 


Orbit ASA Class Valves are available \ VALVES PHONE LUther 4-4761 
® 


through your favorite Supply Store TWX TU 925 
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iggertantesws Internal corrosion 


COR 


* Ten years of measurements in 
refineries and gas plants prove its 
high efficiency and economy. For 
as little as 5O¢ per thousand barrels 
of throughput, Humble COREXIT 
prevents internal ‘corrosion in pipe 
still overhead, distillation towers, 
vapor recovery systems and other 
refining units. Equipment life is ex- 
tended, you make longer runs be- 
tween turn-arounds, and down time 
is reduced. COREXIT makes im- 
portant savings in every refinery and 
gas plant where it is used. For com- 
plete information on technical serv- 
ices and COREXIT formulations to 
meet your specific requirements, see 
your Humble salesman or contact 
Humble Oil & Refining Company, 
Houston, Texas. 








America’s Leading ENergy COmpany 
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WICKES ~~ 


BOILER AUXILIARY 
PACKAGE UNITS 


Save On First Cost + Engineering - 
Building Space + Construction Time « 
Operating and Maintenance Cost 


Wickes Boiler Co. now offers a 
packaged system of various compact 
combinations of DEAERATING FEED 
WATER HEATERS, BOILER FEED 
PUMPS, CONDENSATE SURGE TANKS 
and BLOW-OFF TANKS. Standard 
units available for steam plants of 
10,000 to 100,000 Ibs. of steam per 
hour capacity and steam pressure to 
300 PSIG. Information on special 
units of higher capacities and 
pressures upon request. Each unit is 
shop-assembled on a structural 

steel base, completely piped and 
wired and equipped with all necessary 
controls and an instrument panel. 


ILE guy 
Write today for Bulletin 59-1, which gives , azeanie 
detailed engineering information on all three | 


models of Wickes Boiler Auxiliary Package Units. 


7] 


/ 


WICKES BOILER CO., SAGINAW 18, MICHIGAN #tcocnze quaury since 1254 


SALES OFFICES: Atlanta ¢ Boston ¢ Charlotte, 


Division of The Wickes Corporation N. C. © Chicago @ Cleveland @ Dallas ¢ Denver 
© Detroit ¢ Houston ¢ Indianapolis ¢ Los Angeles 
@ Memphis ¢ Milwaukee ¢ New Orleans ¢ New 
York City ¢ Philadelphia ¢ Portland, Ore. « 
Rochester, N. Y. @ Saginaw © San Francisco ’ 
e Seattle, Wash. ¢ Springfield, Ill. ¢ Tulsa 
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NEW CALSILITE-Hi HANDLES SOAKING 1800F 


Light, strong and economical, new 
Calsilite-Hi is ideal for both insulation 
and fireproofing where temperatures 
run over 1250°F up to 1800°F. For 
lower temperatures than these, 
Ruberoid’s Regular Calsilite® insula- 
tion is recommended. 

Both Calsilite and new Calsilite-Hi 
are molded calcium silicate insulation. 
They’re light and easy to install. They 
cut and mitre quickly, smoothly. 


They’re gentle on hands. They stay 
strong when wet, won’t soften or fall 
off, return to original thermal efficiency 
when dry. They resist most industrial 
chemicals and alkalies. Available in 
half sectional, three segmental and 
block form. 

For additional information, specifi- 
cations, and free samples of new Calsi- 
lite-Hi or regular Calsilite insulation, 
mail coupon now. 


RUBEROID 
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| Industrial Products Division 
The RUBEROID Co. 
500 Fifth Avenue 
New York 36, N. Y. 
0 Please send technical bulletin with 
| specifications 
; CO Please send sample of Calsilite-Hi 
O Please send sample of regular Calsilite 


I Name 


| 
| Title 


: Company. 


| Address 


, City. Zone___State 


For more data on advertised products, use Readers’ Service Cards, last page. 





Re J UOP PETROLEUM REFINING 
PLATFORMING® AND PETROCHEMICAL 
PROCESSES 


Petroleum refining and petrochemical 
processes for the efficient and 
economical conversion of petroleum 

a hares into marketable fuel and 


chemical products. 


LOMAX™ te] > a 


‘HF’ ALKYLATION BUTAMER® 
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now biend in cleaner burning, 
highest octane components 





**HEF’’ ALKYLATION gives refiners a blending 
component that combines the ideal qualities of a clean 
burning fuel that gives smooth engine performance 
with high octane number. Often refiners find them- 
selves pushed into an economic corner in producing 
gasolines that burn clean, efficiently, and give maxi- 
mum power. “HF” Alkylation is a catalytic process 
that produces an isoparaffinic fuel component that 
burns with a minimum of carbon deposit ... greatly 
reduces surface ignition and consequent rumble... 
and is ideally suited to the auto engine of today. 

The UOP-developed “HF’’ Alkylation process com- 
bines olefins such as propylenes, butylenes and amy- 


WHERE RESEARCH TODAY 
MEANS PROGRESS TOMORROW 


lenes with an isoparaffin, usually isobutane. The prod- 
uct formed, alkylate, is a mixture of branched chain 
hydrocarbons of higher molecular weight. It is widely 
used in producing high octane aviation gasoline, as 
well as an anti-rumble component in motor fuel. 

UOP also offers Sulfuric Acid Alkylation for special 
situations where the refiner’s economic, supply, or 
production situation may give this process a greater 
profit potential. 

With more than a score of different processes UOP 
can offer you the most profitable method for the 
processing of petroleum. Let UOP engineers evaluate 
your processing needs now. 


UNIVERSAL O1L PRODUCTS COMPANY 


30 Algonquin Road, Des Plaines, Illinois, U.S.A. 


April 1961—PETROLEUM REFINER For more data on advertised products, use Readers’ Service Cards, last page. 





5 pes Cara 


standard or custom PRECIOUS 


LB BP 


METAL CATALYSTS 


for use in the organic and 


petroleum chemical industries 


ail 
Engelhard PRECIOUS METAL CATALYSTS are available...on a wide variety of carriers 


...in the form best suited for your needs...in the concentration most economical for your purpose 


ENGELHARD’S MOST WIDELY USED SPECIES 





ALUMINA-SUPPORTED CATALYSTS 





5% 


Pt, Pd, or Rk on alumina powder 





0.5% 


Pt, Pd, Rh, or Ru on alumina pellets or spheres 





0.3% 


Pt on alumina pellets or spheres 








RD 150 or RD 150C 











CARBON-SUPPORTED CATALYSTS 





Pt or Pd on activated carbon powder 








Rh or Ru on activated carbon powder 





Pd on granular carbon 








OTHER CATALYST SPECIES 





Pd on CaCO; or BaSO, powder 





Pd or Pt oxide 











Pd or Pt black 








LEADERS IN MANUFACTURING AND REFINING OF PRECIOUS METALS CATALYSTS FOR OVER THIRTY YEARS 


52 


For efficiency in promoting various laboratory 
chemical reactions and in large scale reactions 
including fabrication of rocket fuels, plastics 
and textile intermediates, high octane gaso- 
line, heavy chemicals and fine pharmaceu- 
ticals, consult with the Chemical Division of 
ENGELHARD INDUSTRIES, INC. where the 
world’s largest research and production facili- 
ties in the field of PRECIOUS METAL CATA- 


LYSTS are combined to meet your requirements. 


=n GELHA talus 


“a ak ' 


CHEMICAL DIVISION 


113 ASTOR STREET : 


NEWARK 2. NEW JERSEY 


SALES OFFICES THROUGHOUT THE WORLD. 


For more data on advertised products, use Readers’ Service Cards, last page. 
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STEEL TUBES, ALUMINUM FINS 
HIGH HEATING EFFICIENCY 


G-R KH-223 Heaters have 223 sq. ft. of surface. 
They weigh only 165 lbs., can be carried easily over 
rough ground by two men, passed through a standard 
20’’API manhole and installed in new or existing 
tanks, either singly or in banks. 


These heaters consist of two lengths of G-R alumi- 
num finned steel pipes, each bent to form three passes, 
which are then welded together. This ‘‘one-weld”’ con- 
struction eliminates the needless weight and the addi- 
tional welding associated with manifolds and headers, 
avoids any need of stress relieving, and assures depend- 
able, leak-proof operation. 


The finned tubes are supported in steel channels at 
each end permitting free thermal expansion. Four legs, 
that fold against the channel during shipment, bolt up- 
right to hold the heater in sloping position, 6’’ above 
the tank bottom, thus assuring complete submersion 
under all normal operating conditions. 


The heavy duty helical aluminum fins with high 
co-efficient of conductivity—much higher than steel 
—assure greater heating capacity and create a ther- 
mal flow within the tank that avoids stratification. 


Griscom- Russell 


— 116%, MAX 
< 109" 
po 105" FINNED 
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LEGS FOLDED UP 
FOR SHIPMENT 


Write for Bulletin No. 1623 today! It gives 
full details, and COMPLETE RATING DATA 
for all sizes of tanks and duties. > 
sho 


THE GRISCOM-RUSSELL COMPANY 
222 WetmoreAve. Massilion,Ohio Telephone TE 2-8751 


Engineering and Saies Representatives in the Principal Cities 
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IDEA CHEMICALS IN REFINED PRODUCTS. 
Armour cationic aliphatic organic chemicals help 
meet the strict specifications required of refined 
products by new technological advances. They have 
suggested many applications ideas to refiners be- 





cause Armour additives have an affinity for metal 
surfaces; reduce gum formation; improve filterabil- 
ity; control bacteria; neutralize free acids; act as 
oiliness agents to improve lubrication; stabilize color. 
Almost any refined product can use an Armour 
chemical. 


PETROLEUM CHEMICAL SALES DEPARTMENT 


Armour Industrial Chemical Company 


One of the Armour Chemical Industries + 5738 N. Central Expressway « Dallas 6, Texas 


For more data on advertised products, use Readers’ Service Cards, last page. 
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IN GASOLINE—PREVENT CARBURETOR 
ICE ACCUMULATION, REDUCE ENGINE 
STALLING. The addition of DUOMEEN® to 
gasoline prevents ice from accumulating in auto- 
mobile carburetors and eliminates resultant trou- 
bles. Duomeens also inhibit corrosion in gasoline 
transmission lines and storage facilities. They are 
efficient even at low concentrations: 1000 barrels 
of gasoline require only 1.5 to 4 gallons of Duomeen. 


IN YOUR APPLICATION, TOO! 


Armour’s new research facilities are geared 
to meet the most demanding require- 
ments of refiners. For details on how 

refiners’ needs are being resolved, write 
for Armour’s new booklet on Armour 
Idea Chemicals for Oil Refiners. 

Just send the coupon. 
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IN FURNACE OIL AND DIESEL FUEL 
OIL — INHIBIT GUM, DISPERSE SLUDGE. 
Armour ARMOLAD® inhibitor-dispersant addi- 
tives combat gum formation and disperse pre- 
formed sludge into finely divided particle sizes. 
Results: improved filterability and minimized noz- 
zle-clogging. Added benefits include color stabili- 
zation with no serious emulsion problems. Cost is 
as low as 0.5¢ per barrel of oil. 


ARMOUR INDUSTRIAL CHEMICAL COMPANY 
5738 N. Central Expressway, Dallas 6, Texas 


Please send me your new booklet on Armour Idea 
Chemicals for Oil Refining. 


Ne ee ee Title 
Company........... 
Address 


City. 


eeeeeeeeeeeeeeeee 


Zone State 
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DENSITOMETER 





BELLOWS FLOW METER 








COMMUTATOR 


COMPENSATING CIRCUIT 


HOW NEW MASS FLOW MEASURING SYSTEM WORKS 
Flow signals from commutator are multiplied by sig- 
nals from densitometer in compensating circuit. Re- 
sultant mass flow signal is transmitted through 
recorder to integrator, controller, digital computer, 
or telemetering or data handling systems. 





RECORDER 








a ie ae 28 a0 sagse 1% to bias] to controller, 
digital computer, 
telemetering 

or data 


handling system 











NEW HONEYWELL MASS FLOW MEASURING SYSTEM 


meters liquids and gases with accuracy of +!12% 


Here’s the system that delivers accurate, automatic, 
and continuous mass flow measurements of liquids 
and gases for the most demanding process control, 
accounting, and custody transfer applications. 


By using the highly accurate Whirl-Flo® Meter as 
the primary element, Honeywell makes available a 
fully compensated mass flow measuring system that 
delivers linear accuracies of + !4°% under most oper- 
ating conditions regardless of changes in tempera- 
ture, pressure, composition, or compressibility of the 
liquids or gases being metered. All the primary and 


®Trademark Rotron Controls Corporation 
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compensating elements are built right into the sys- 
tem. You get a mass flow measuring system that’s 
custom made to suit your specific application. 


This new mass flow system can be linked easily to 
telemetering and remote control systems, data han- 
dling, and process computers . can meter a 
wide variety of fluids—water, air, propane, butane, 
natural gas, gasoline, no. 2 fuel oil, ammonia, ethyl- 
ene, and even some slurries. The flow meter body 
itself is available in standard sizes from 2 to 16 inches. 


Get complete details from your nearby Honeywell 
field engineer. Call him today . . . he’s as near as 
your phone. MINNEAPOLIS-HONEYWELL, Wayne and 
Windrim Avenues, Philadelphia 44, Pa. In Canada, 
Honeywell Controls, Ltd., Toronto 17. 


Honeywell 
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Selective Extraction 


ISOAMYLENES 


for the Production of “Synthetic Natural” Rubber 


High purity lsoamylene is a valuable intermediate in the 
production of cis-polyisoprene. With the current rapidly 
developing diene rubber field, this process will enable 
refiners to realize substantial profits from the Cs olefins they 
produce. These olefins are also frequently undesirable in 


motor gasoline and are costly to remove by other methods. 


Inquiries concerning the application of the process are 


invited. 


STRA TFORD ® PETROLEUM REFINING ENGINEERS 
ENGINEERING 
CORPORATION 


612 West 47th St. Kansas City 12, Mo. 


REPRESENTATIVES 


D. D. Foster Co., Pittsburgh, Pa. Lester Oberholtz, Los Angeles The Rawson Co., Inc., Baton Rouge 
D. D. Foster Co., S. Charleston, W. Va. Rawson-Houlihan Co., Inc., Houston F. J. McConnell Co., New York 
Rawson-Houlihan Cc., Inc., Beaumont, Texas 1960 
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WEIGHT RATE COMPUTATION 


Gives operator continuous recording 
of actual weight of materials being 
conveyed by belt. For example, T/66D 
Multiplier-Divider calculates actual 
weight-rate from load cell and belt 
speed measurements. 





- Analog Computing Systems 
of process mathematics 


both pneumatic and electronic units available 


Analog computing systems have been known 
and used for years. Yet their potential for increas- 
ing process efficiency has hardly been scratched. 

Just look what they can do! Continuous cal- 
culation of all the arithmetic functions: addition, 
subtraction, multiplication, division, square root 
extraction — in any combination. And all done 
automatically by a single packaged system. 

And look how it simplifies the operator’s job. 


Instantaneous calculation .. with records to prove 
it. No slide rules, no interpolation, no planimeters 
— and most important— no mistakes. 

Because Foxboro Analog Computer Systems are 
relatively low-cost ($2500-5000 average) you can 
“spot” them about your plant for maximum effi- 
ciency. Or, they can be grouped together at a 
central location to solve more complicated equa- 
tions. Pneumatic and electronic systems available. 


CALCULATIONS MADE WITH FOXBORO ANALOG COMPUTING SYSTEMS 
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GAS FLOW COMPUTATION 


In common use in the Gas Industry to 
compensate gas fiow readings for 
changes in line temperature and static 
pressure. In the pneumatic system 
shown here, the Foxboro T/46 Multi- 
plier-Divider and the Square Root 
Extractor allow operator to read cor- 
rected flow directly. 


WHAT CALCULATIONS WOULD 
YOU LIKE TO AUTOMATE? => 


MASS FLOW COMPUTATION 


Calculates dry weight of a slurry flow- 
ing through a pipeline. In this elec- 
tronic system, flow rate and density 
measurement are multiplied together 
with a Foxboro T/66D-1 Multiplier. 
Operator can then read flow directly in 
Dry-Tons-Per-Minute. 


Foxboro, Mass. 


My process is................. : 
I want to compute 
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BTU COMPUTATION 


Determines actual amount of heat 
being introduced to, or removed from, 
@ process. Electronic system shown 
uses a Foxboro T/66D Multiplier-Divid- 
er to produce a signal equal to prad- 
uct of flow and temperature differ- 
ence. Operator reads directly in Btu's. 


The Foxboro Company, 744 Neponset Ave. 


| have a process computation | should like to automate. Can a Foxboro Analog 
Computing System do it for me? 








AMINE PROCESS DESIGN AND OPERATING INFORMATION 


Proper use of amines in well designed, correctly operated equipment is essential for efficient gas 
treating. Some of these important design and operating considerations will be discussed in this series. 





Foaming Difficulties in Treating Systems 
Foaming difficulties are frequently encountered in the 
operation of gas treating units employing Ethanola- 
mines and Ethylene Glycols. The mere production of 
some foam is not necessarily a sign of trouble. But if the 
foam generated is too stable, you can expect difficulties 
in operating gas treating columns. 


Analyzing Foaming Characteristics 

The foaming characteristics of a solution may be deter- 
mined qualitatively by usinz a medium or fine fritted 
glass dispersion tube to bubble air through a sample of 
the plant solution in a graduated cylinder. You should 
have a means of measuring air flow so that reproducible 
rates can be used. Use two or three air flow rates — e.g., 
.03, .05 and .10 cu. ft./min. for a 50 ml sample. Make 
observations at room temperature and at about 50°C 
(122°F) for the following: 


1. Typeof foam formed (bubble 
size, apparent consistency ). 


2. Time required for foam to 
reach maximum height. 


3. Time required for foam to 
break after air flow is stopped. 


Evaluate these observations by 
running the same test on equiva- 
lent amine or glycol solutions 
made up from fresh, unused 
amine or glycol. 


Common Foam Stabilizers 


Excessive foaming is usually caused by small amounts 
of stabilizers. Known offenders are: 


e Field corrosion inhibitors carried into the units from 
the field. 


Plug valve greases which contain soap bases. 


Napthenic acids and higher molecular weight organic 
acids which are present in certain petroleum streams. 


e Suspended solids. 


e Hydrocarbons dispersed in the solution, 


Proper Care Best Cure 

The best cure for foaming problems is proper care of 
the amine or glycol solution. In amine systems, first pre- 
ventive steps are proper reclaimer operation and ade- 


BASIC TO 
AMERICA'S 
PROGRESS 


quate filtration—using activated charcoal, in some cases, 
to adsorb foam-generating materials. In glycol systems, 
first steps are proper pH control, adequate filtration 
and provision for good separation of hydrocarbons and 
glycols. 

If foam inhibitors are needed, it should be remem- 
bered that these do not solve the basic problem, but 
merely provide control until the cause can be determined 
and remedies effected. 


Effect of Additive on Foam 

The effect an additive has on foaming properties of a 
system frequently depends on when it is added. Hence, 
some materials—if added after foam is generated—act as 
foam inhibitors, but—if added prior to foam generation 
—act as foam stabilizers. This is important in evaluating 
foam suppressants. 


Evaluating Foam Inhibitors 


Foam inhibitors should be evaluated on a laboratory 
scale by adding them to a sample prior to running the 
foam test described above. Since the effectiveness of a 
defoamer depends on the chemical nature of the mate- 
rials causing the foam, each unit has to be evaluated 
individually with various inhibitors. 

Of compounds with defoaming properties, oley!] alcohol 
has been widely used in amine systems as a defoamer. 
It is also effective in glycols. However, in glycol systems, 
it is more effective in combinations with Ci0-C12 alcohols. 
These alcohols work best against non-ionic foaming 
agents. 

Silicones are effective against certain ionic foamers 
such as sulfonated petroleum oils. Combinations of sili- 
cones, too, in some cases, suppress foam better than one 
alone. 

In testing foam inhibitors, look for ease of dispersion. 
This will give you a clue to a defoamer’s duration of 
activity since inhibitors which are difficult to disperse 
may be readily lost from the system. 


FOR MORE INFORMATION look for future issues of 
Allied Chemical Contactor featuring articles on Etha- 
nolamines and Glycols in gas treating operations. 

We will gladly send technical data, delivery and price 
information on Allied Chemical Ethanolamines and 
Ethylene Glycols. 


For specifications and local offices, see our insert in 
Chemical Materials Catalog, page 272 and in Chemical 
Week Buyers Guide, page 27A. 


NITROGEN DIVISION 


Dept. C6-21-1, 40 Rector Street * New York 6, New York 


2819 
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NOW...and tomorrow... 


CERAMIC 


CATALYST 
CARRIERS 





choose Norton Ceramic Catalyst Carriers 


In reactor columns throughout the 
chemical and petrochemical indus- 
tries, Norton Ceramic Catalyst Car- 
riers are helping improve catalyst 
life, lower catalyst costs, and provide 
optimum yields from reactions. 

It’s consistent high performance, 
too, because every Norton carrier in 
any quantity is uniform from lot to 
lot. Size, porosity, and purity are 
held to close tolerances. Duplication 
of specifications is assured. 

Today, probably the most widely- 
used Norton carrier is alumina. 
ALUNDUM* alumina carriers are avail- 
able as spheres, pellets, rings, gran- 
ules and powder. However, as new 
processes are developed, and more 
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demanding physical, chemical and 
thermal conditions are encountered, 
new Norton carriers are ready to 
meet catalyst specifications. Various 
new materials and shapes are now 
available in alumina, silica, zircon, 
zirconia and silicon carbide. These 
Norton developments offer porosities 
ranging from 8% to 65% and surface 
areas from less than 1 to 70m?/gram 
(BET method). 

Why not contact your Norton 
Man? Through him you can draw 
upon the wealth of Norton research 
and engineering data compiled over 
the years. He is well qualified to help 
you meet catalyst carrier specifica- 
tions exactly . . . efficiently . . . eco- 


nomically. Your requirements fornew 
and unusual carriers will receive our 
prompt attention. 

Norton carriers are described in 
detail in the Bulletin, ‘‘Keys to Better 
Catalysis.””’ For your copy, or for 
technical assistance, write NORTON 
CoMPANY, Refractories Division, 463 
New Bond Street, Worcester 6, Mass. 
*Trade Mark Reg. U.S. Pat. Off. and Foreign Countries 


NORTON 


REFRACTORIES 
Crystallizing ideas 
into products 
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fake NEWTHERM 0 


Test its STRENGTH Test its EASE OF APPLICATION 


NEWTHERM is unusually strong and Undoubtedly, NEWTHERM is one of the easiest of 
rigid—a feature of special importance materialstoapply. It is supplied in plastic form and ina 
in the larger, more vulnerable sections. wide range of standard-sized sections and slabs, smoothly 
Put a sample section or slab on part of finished and straight edged for immediate fitting. The 
your plant and prove for yourself its finished job is very neat, with minimum joints, and 
outstanding ability to withstand impact appliers particularly appreciate the handleability of the 
and water damage. See how it with- material — especially in difficult situations. 

stands rough handling in transit and 

erection, minimising breakage in ship- 

ment and erection by unskilled labour READ ALL ABOUT NEWTHERM 
at the most remote sites. in a specially prepared booklet. Sizes, 


compressive strength, thermal conduc- 
tivity,—this and much more useful 


Test its MOISTURE RESISTANCE information can be on file if you write 
Even totally immersed in water, y; for your copy now, to the sole manu- 
NEWTHERM retains much of its = facturers Newalls Insulation Co. Ltd. 
strength and rigidity. It does not become 

deformed when incontact with water, thus 

work-in-progress need not be covered. 

Especially on contracts where weather 

conditions would delay the application 

of insulation— NEWTHERM is the 

material to use. 


HNN ueeeevneneeeeeeOOTUONANAAATR 


(nuit 
ANN 


Test its LIGHTNESS 


Unusually light for such a high- 
efficiency material, NEWTHERM 
compares favourably in this respect 
with other insulants far inferior in 
strength. That meanseasier handling and 
fewer breakages—even thelargestsection 
is easily carried in one hand. 


NEWALLS (Reg’d Brand) 


NEWTHERM calcium siticate iwculation 


+ +. for temperatures up to 1400°F. 











NEWALLS INSULATION CO. LTD. 


Head Office: WASHINGTON, CO. DURHAM, ENGLAND. 
A member of the TURNER & NEWALL ORGANISATION 
Offices & Depots at: LONDON, GLASGOW, MANCHESTER, NEWCASTLE 
UPON TYNE, BIR MINGHAM, BELFAST, DUBLIN,BRISTOL & CARDIFF. 
Agents and Vendors in most markets abroad. 
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FICIENT DESALTING 
the first step toward 


POFITABLE REFINING 


It removal is now a routine operation in all modern 
meefineries. With the need for effective desalting widely 
mrecognized, the main problem today is the selection of that 

‘*““equipment which will do the most efficient job at the least 
possible cost. 
When you need new or additional desalting facilities, 
keep these points in mind: 


@ The first electric desalter was designed and installed 
by Petreco engineers. 


This was nearly a quarter of a century ago. The sub- 
sequent years of solid, practical experience in dealing with 
(and solving) desalting problems all over the world now 
enable Petreco desalting to yield salt removals in the 
98-100% range. The fraction of a cent per barrel desalting 
cost is saved many times over by the gains in refining efh- 
ciency resulting from a clean charging crude. 


@ The first chemical desalter was designed and devel- 
oped by Tretolite engineers. 


Tretolite chemical formulations were the first ever to be 
used in desalting. Tretolite desalting units are the only 
exclusively chemical desalters ever to be sold and installed 
in the refining industry and are currently used to desalt a 

- in 
vou GE million and a “half barrels per day. In fact, every important 
development in crude oil desalting has resulted from the 


98-100% SALT REMOVAL Petrolite research, engineering and development program. 


Because Petreco offers both kinds of desalters, the com- 
WITH PETRECO ELECTRIC OR any has no “axe to grind”. This means that you get an 
Sound and objective appraisal of the method best suited to 
your operation. 

TRETOLITE CHEMICAL DESALTING , There is no other desalting equipment on the market 
today that can offer you comparable efficiency of design. 
The operating records from installations around the world 
prove it! There’s no other company, either, that can offer 
you Petreco’s fund of desalting technology or Petreco’s 

rich background in this highly specialized field. 


P H) di R 6) | I s% Bk; SUBSIDIARY AND AFFILIATED COMPANIES 
CANADA, Edmonton, Alberta * ENGLAND, London 


&. 6) R | @) R van <x I @) N GERMANY, Frankfurt, a. M. « VENEZUELA, Caracas 


NE OES 


ETREC | be Bean eet 
: ARGENTINA, Buenos Aires « BRAZIL, Rio de Janeiro « COLOMBIA, Bogota 


DIivVviston 
3202 South Wayside Drive (P.O. Box 2546), Houston 1, Texas 
1390 East Burnett Street (P.O. Box 7216), Long Beach 7, California 


ITALY, Rome « JAPAN, Tokyo « KUWAIT, Kuwait « MEXICO, Mexico, D. F. 


NETHERLANDS, The Hague «+ PERU, Talara « TRINIDAD, Port of Spain 
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If you do, you may never learn how much extra value you 
obtain when “Du Pont Dye” is added to your gasoline, kero- 
sine, fuel oil, lube oils or greases. 


Du Pont dyes offer several built-in features: rapid deliv- 


eries from nearby warehouses; experienced technologists 
who can advise on the best colors for distinctive effects, the 
best methods of handling dyes and adding them to your 








products, as well as other valuable know-how in the use of 
powdered, crystalline or flaked dyes. 

So, never say “Dye”. Say “Du Pont Dye.” Your Du Pont 
representative has details. E. I. duPont de Nemours & 
Co. (Inc.), Petroleum Chemicals Div., Wilmington 98, Del. 


LEAD ANTIKNOCK COMPOUNDS 
and other PETROLEUM ADDITIVES 


Better Things for Better Living ... through Chemistry 





IT’S CHEAPER TO 


fod 


Yuba also manufactures a complete line 
of shell and tube heat exchangers, and 
will recommend either type, whichever 
is required or best suited for the job. 


KILL 
HEAT 


WITH AIR 


COMPARE TRANSAIRE ... no matter what your water 


situation. Transaire air-cooled heat exchangers already have found wide 
acceptance in areas where water cooling is impractical or impossible. 
And now, finding that Transaire is less expensive to operate, even where 
water is plentiful, other areas are turning to this economical unit. 

Simple in basic design, Transaire units are being used in many varied 
operations where low maintenance and low operating costs are impor- 
tant over extended periods of time. The high heat transfer efficiency 
is attained by use of the Yuba fintube. Its exclusive design employs 
tapered spiral fins mechanically bonded so that the entire base tube 
is covered and protected against the galvanic action that destroys 
efficiency in many other types of fintube. Both fins and base tubing 
can be provided in almost any material, size or gauge desired. Fin 
spacing and height can be varied to requirements, It’s cheaper to kill 
heat with air — next time compare Transaire, a product of Yuba, 
pioneers in air-cooled heat exchangers. 


specialists in heat transfer equipment 


YUBA HEAT TRANSFER DIVISION 


YUBA CONSOLIDATED INDUSTRIES, INC. 


Sales Offices in Chicago «+ Houston « Los Angeles *« New York « Pittsburgh « San Francisco 
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Popular Model TLA 

Over 600,000 installed horse- 
power of this famous turbo- 
charged, 2-cycle gas-engine- 
driven compressor testify to its 
superior performance, rugged- 
ness and economy of opera- 
tion. 17” x 19” bore and stroke. 
Four sizes 1700-3400 bhp. 


Turbocharged Model TBA 

A modified version of the 

Model TLA for inter- 

mediate horsepower 

steps. Retains important 

TLA design features and all 

of its operating characteristics. 

17” x 17” bore and stroke. Four 
sizes 1500-3000 bhp. 
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Now you can name the horsepower—from 1500 to 
3400 bhp—and name Clark with confidence. Clark 
has the compressor to fit your needs exactly! 


With the addition of the TBA Series (a modified 
version of the time-tested Model TLA 2-Cycle, Gas- 
Engine-Driven Compressor), Clark now offers eight 
closely graduated sizes in this important horsepower 
range for pipeline and process applications. 


The TBA is carefully matched to the TLA, giving 
you not only the best horsepower choice, but also a 
machine you can trust. Here’s how it’s done: 


Same Heavy Duty Construction—The TBA incorpo- 
rates the lower crankcase with thru-bolts, crankshaft, 
power pistons, compressor cylinders, aluminum bear- 
ings and running gear of the TLA—all thoroughly 
proved in exacting field duty. Both machines are spe- 
cifically designed to handle the high power delivered 
by turbocharging. 


Same High Efficiency Turbocharging System—The 
Clark designed, constant pressure turbocharger pro- 


vides a flexible supply of combustion air that varies 
in proportion to the load placed on the engine. Thus 
the fuel-air ratio is inherently correct over the entire 
operating range. 


Same Operating Flexibility—The turbocharger sys- 
tem coupled with a new automatic ignition timing 
control makes the TBA and the TLA ideally suited 
for variable speed, variable load applications. The 
fuel consumption curve remains essentially flat over 
a wide range... from reduced speeds at constant or 
variable torque all the way up to substantial emer- 
gency overloads at rated speed. 


What’s different, then? The stroke on the TBA has 
been shortened from 19” to 17”, the external con- 
figuration of the power cylinders has been modified, 
and the ratings have been changed in accordance 
with the new stroke length. The TBA is built in five, 
six, eight and ten power cylinder models rated at 
1500, 1800, 2400 and 3000 bhp respectively. 


More facts are yours for the asking. Write for new 
Clark TBA Bulletin 206, and new TLA Bulletin 225. 


Line is IN STEP with 





your pipeline or 


process requirements 


OK appen: New intermediate horsepower sizes 


RETAINED: Traditional TLA 
economy, dependability and 
overload capacity. 
2000 bhp 
1800 bhp —«FLA-6 
1700 bhp «=, FBA-6 
1500bhp ««:“TLA-5 
TBA-S “4 


CLARK BROS. CO. 


OLEAN, N. Y. 


3400 bhp 
3000 bhp - TLA-10 
* 2700 bhp ~~ T BA-10 
2400 bhp «=| TLA-S 
TBA-8 


‘ae 





{DRESSER 
7 INDUSTRIES 
INC. 


OIL + GAS + CHEMICAL 
ELECTRONIC - INDUSTRIAL 
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Desalting Chemicals... 
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TRETOLITE COMPANY 


TretO-lWeé 


Y SAINT sours /anea CALIF 


.GET 98-1007% IMPURITY REMOVAL 


Treating the crude charge stream with Tret-O- The Man in the Red Car is an expert on refinery 
Lire* Desalting Chemicals keeps it 98-100% salt-free desalting problems. Ask him to conduct laboratory 
—and removes silt, silica, iron oxide, iron sulfide, tests that will determine the proper formulas and 
quantities of Tret-O-LitE required for desalting your 


and significant amounts of catalyst-poisoning arsenic, i P 
particular crude oil stocks. Progressive refiners 


a: En. Semeeng See cemechetty lew level of throughout the world rely on Tretolite assistance 
to treat more than 1,500,000 
barrels of crude daily—at an 
to fouling and corrosion damage, and produces average cost of 1.3 mills per 


impurities allows refinery equipment to operate at 


peak efficiency, substantially reduces down-time due 


better product quality. barrel. 


* Registered trademark, Petrolite Corporation Equipment for Tretolite chemical desalting, as well 
as Petreco electric desalting, is designed and distrib- 
uted by Petreco Division of Petrolite Corporation. 


re TROLITE eine dee! Samoans 


CANADA, Edmonton, Alberta « ENGLAND, London 


C O R ss 6) R A * it @) N GERMANY, Frankfurt, a. M. «© VENEZUELA, Caracas 


REPRESENTATIVES 
] # ETO | | ] 3 F 1 Vi PA NY ARGENTINA, Buenos Aires « BRAZIL, Rio de Janeiro « COLOMBIA, Bogota 
! 


ITALY, Rome « JAPAN, Tokyo « KUWAIT, Kuwait «+ MEXICO, Mexico, D. F. 
iStons 


NETHERLANDS, The Hague « PERU, Talara «+ TRINIDAD, Port of Spain 
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ENGINEERED 
TO “TAKE CARE OF ITSELF”... 


In valves, “forgetability” is a true New 


Wheel... cast ductile iron. Stem... 


measure of worth. “Forgetability” Chapman 960B heat-treated stainless steel; back- 
is defined in terms of those quali- Rugged-Duty seats in bonnet. Yoke Sleeve . . . cor- 
ties which allow a valve, once in- Forged 


stalled, to be almost forgotten. It Steel 


results from perfection of per- 


formance, and year-after-year de- Gate Valve 


pendability; combined with less 
than moderate maintenance re- 
quirements. These characteristics 
are the outgrowth of knowledge- 


able design and excellence of materials ... both are 


tradition with Chapman Valves. 


Product of an all-inclusive development program by 
Chapman, the originators of forged steel gate valves, 
the 960B represents the integrity in design, thought- 


ful selection of materials, and pride in 
workmanship which have made their name 
synonymous with quality valves since 1875. 








~~: 


rosion resistant Chapman alloy 

CV510. Follower and Gland... sock- 

. et and ball type: bind-proof fol- 
a ‘ lower; stainless steel gland. 


AEE il cinee Eyebolts ... stainless steel; swing- 


down design. Yoke... “bowlegged” 

design for exceptional hand room. 

Stuffing Box... bigger, with special, 
heavy-duty packing Bonnet and Body... forged 
carbon steel. Male-Female Joint... for precise align- 
ment; makes gasket blowout impossible. Gasket... 
asbestos filled, spiral-wound, flexible stainless steel 
ribbon. Disc-Stem Connection... sliding joint pre- 
vents load transfer. Disc ... hardened stain- 
less steel; guided travel. Seat Rings... 
shoulder type, Stellite-faced stainless steel. 
Universal Trim...all standard services; tem- 
peratures to 1000°F; pressures to 2000 psi. 


vw 





PRESSURES TO 2000 PSI () TEMPERATURES TO 1000 F () SIZES 1%, T0 2 IN. O UNIVERSAL TRIM FOR ALL SERVICES 


CHAPMAN VALVE 


MANUFACTURING COMPANY # INDIAN ORCHARD, MASSACHUSETTS @ A SUBSIDIARY OF CRANE CO. 
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85% in. dia. expansion joint connecting 
quench and pre-quench towers. Pinned struc- 
tural ties permit expansion joint to absorb 
axial and differential vertical movement. 





VAI, 
’ { { in val 


AY 


48 in. dia. expansion joint at compressor 
discharge. Double bellows permit large 
axial movement. Internal sleeve guide pro- 
vides for stability, minimum pressure drop. 


54 in. dia. hinged expansion joints in loop to 
pre-quench tower. They absorb 5% in. vertical 
expansion and 7% in. horizontal expansion 
due to 1200°F temperature in reactor header. 





125 ZALLEA EXPANSION JOINTS, 125 demands for maximum reliability 


Expansion joints, specially engineered and designed by 
Zallea, solve problems of space, heat and flow for Odessa 
Butadiene Co., Odessa, Texas. 


Large-diameter piping (up to 72 in. dia.), with short, straight 
runs and critical flow conditions, posed new design problems. 
High temperature operation (1200°F) required minimum load- 
ing On sensitive equipment. Open-air construction, with few 
load carrying members dictated maximum stability of expan- 
sion joints with minimum use of external guides and anchors 
to support pipe weight and resist wind loading. 


To solve these problems called for a competent, close-working 
team of process, piping and structural engineers from Fluor 
Corp. Ltd., design engineers from Odessa Butadiene Co., and 
application engineers from Zallea. 
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Result: A compact, reliable piping-expansion joint system that 
permitted containment of an efficient, 50,000 ton per year unit 
in an area whose largest dimension is a few hundred feet. 


This is another example of how Zallea experience in handling 
critical, complex Expansion Joint applications can save time 
and money. For more facts, call us . . . or write for catalog 56. 


ZALLEA BROTHERS, Taylor and Locust Sts., Wilmington 99, Del. 


WORLD'S LARGEST MANUFACTURERS OF EXPANSION JOINTS 
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For all your gasketing needs, choose from 
a complete line of Garlock materials. Re- 
gardless of service conditions, there is 
a specific Garlock style for the job. 


In either sheet form or cut to your specifi- 
cations, Garlock offers Style 7021 syn- 
thetic binder and long fibre asbestos, 
superior for hot oil service at 700°F; 
Style 7228 high quality neoprene bind- 


GASKETS er and long fibre asbestos, for gasoline, 
for Petroleum naphtha, benzine and other hazardous 


liquids and solvents, temperature to 

Refining 300°F; Style 7705 synthetic binder 
with blue African asbestos fibre, ex- 
cellent against hot and cold mineral 
acid ; Style 900 long fibre asbestos with 
synthetic binder, for service against 
steam, gas, air, temperatures to 700°F; 
Style 7772, long fibre asbestos with 
synthetic binder, white in color, for 
service in chemical and petrochemical 
process equipment where leeching is a 
problem, temperatures to 700°F. Other 
gasketing materials available to meet 
your specific requirements. 


In rubber sheet form, Garlock offers Style 
7986 Neoprene sheet for flanged joints 
where oil resistant qualities of neo- 
prene are required; Style 8495 Buna-N 
sheet for gasketing against oils and 
solvents at temperatures up to 300°F; 
Style 7992 Neoprene rubber diaphragm 
sheet for wet natural gas, gasoline, oils 
at medium or high pressures; Style 
9296 Silicone-Dacron diaphragm sheet 
for hot or cold air, high aniline point 
oils and many fire resistant fluids such 
as cellulube at temperatures up to 300° 
as cellulube at temperatures to 300°F. 
For prompt delivery, complete gasket cut- 


For tight sealing against high temperature steam and corrosive liquids, specify 


: ; “lg, : . ting facilities are available in Palmyra, 
Garlock gasketing...available in either sheet or cut form or special construction. 


N. Y., Philadelphia, Pa., Houston, Tex., 
San Francisco, Calif., and Hamilton, 
Ontario, Canada. Get details by con- 
tacting the nearest of the 26 Garlock 
sales offices and warehouses through- 
out the U. S. and Canada. Or, write 
Garlock Inc., Palmyra, N. Y. 


GA RLO C HK 


Canadian Div.: Garlock of Canada Ltd. 
Plastics Div.: United States Gasket Co. 


Order from the Garlock 2,000 .... two 
thousand different styles of Packings, 
Gaskets, Seals, Molded and Extruded 
Rubber, Plastic Products. 
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THE TECHNICAL DEFINITION 


GPM stands for GALLONS PER MINUTE 
and is the term used in all calculations having 
to do with the measurement of the flow of 
liquids. 


Close-coupled Motorpumps from BUT THERE'S 
% through 75 horsepower. 1, 2 and ANOTHER MEANING TOO 


4-stage models available as well as 

self-priming types. Our other meaning of GPM is GOOD PRO- 
DUCTION METHODS. This is the reason why 
our pumps are able to give you the perform- 
ance that our designers forecast... greater ca- 
pacity delivered per kilowatt of power input 
as well as dependable and longer trouble-free 
pump life. 


When you’re in the market for a centrifugal 
Cradle-mounted pumps from pump we are sure you want the best avail- 
through 100 horsepower. Single able...The best design, the best efficiency and 
- NEED CS nnee os the best built...one from Ingersoll-Rand. Our 
well as self-priming types. ‘ : ‘ 
commercial pump line is complete with units 
ranging to 4000 gallons per minute capacity 
and heads to 1100 feet. Our trained pump spe- 
cialists are always ready to help you. Call the 
nearest Ingersoll-Rand branch office or see 
our authorized pump distributor. There’s no 
pumping problem too tough to handle. 


Horizontally-split pumps from 1% 
through 400 horsepower. Single and In ersoll a and 
two-stage models available. 


250A9 11 Broadway, New York 4, N.Y. 


OTHER PUMPS TO 200,000 GPM—PRESSURES TO 6500 PSIG. 
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B&W 
KAOCRETE-B 
will @Xcelled 
for gunning 
in overhead 
applications 
with minimum 
eee rebound loss 


being gunned inside fixed bed 
desulfurizer vessel. 


B&W Kaocrete-B, a specially developed refractory 
castable is excellent for gunning in vertical or 
overhanging applications with low rebound loss. 

Kaocrete-B is suitable for temperatures en- 
countered in most refining and petrochemical 
applications. It is extremely easy to apply be- 
cause it has sufficient plasticity to adhere read- 
ily to mesh and walls. Kaocrete-B’s low density 
permits a minimum amount of material to be 
used, thereby lowering the refractory weight 
and reducing material cost. Because of its rela- 
tively low iron content, B&W Kaocrete-B can be 
used in most process atmosphere applications. 

B&W makes a line of specialized refractory 
castables which is widely used in the petroleum, 
petrochemical and chemical industries. Bulletin 
R-35B contains complete information on B&W 
Refractory Castables. Send for your copy to: 
The Babcock & Wilcox Co., Refractories Division, 
161 East 42nd Street, New York 17, N. Y. 


THE BABCOCK & WILCOX COMPANY 
REFRACTORIES DIVISION 


B&W Firebrick, Insulating Firebrick, and Refractory Castables, Plastics, Ramming Mixes, Mortars, and Ceramic Fiber. 
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750-HP tur with double ended low-speed 


do-geor unit 
aft—fx 


gear sn ol milabiielilehilclsm ism -iahi-i¢ ro efoto] i disslel sal lal— 


LOW-SPEED TURBINE DRIVE 


tailored to meet your requirements 


For more than half a century, Terry has been one 
of the principal suppliers of turbo-gear units for 
driving slow-speed fans, generators, paper ma- 
chines, large pumps and the like. Each unit is 
designed to meet the job requirements. The paper- 
machine drive illustrated is a good example of this 
individualized engineering. 

In service at a large southeastern paper mill, the 
unit delivers 750 HP at 3350/500 RPM, with steam 
conditions of 450 Ibs., 660°F and 50 Ibs. back pres- 
sure. Equipped with a variable-speed governor, 
operated by remote control, the speed of the unit 
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may be varied through a 10:1 range. Other features 
include forced-feed lubrication to turbine and gear 
bearings, and automatic shutdown and alarm in 
case of low oil pressure. 

Whatever your requirements for low-speed tur- 
bine drives, a Terry engineer will be pleased to 
discuss them with you. Bulletin S-140 covers the 
full line of Terry turbines; Terry gears are de- 
scribed in bulletin S-130. 


THE TERRY STEAM TURBINE CO. 
TERRY SQUARE, HARTFORD 1, CONN. 
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Why buy more pump than you need for 


You take two big bites out of costs 
when you buy a Goulds Pump that 
fits your hot pumping service. You 
don’t pay for more pump than you 
use—yet you have expensive pump 
features that keep maintenance costs 
down. 


The Goulds Model 3775 handles 
liquids as hot as 750°F—and pres- 
sures up to 600 psi. Gives you all 
these features: 


1. Cooled seal. Hot pumpage never 
touches the mechanical seal— because 
the seal is isolated in its chamber and 
surrounded by cool, dead-ended liq- 
uid. Coolant circulates through jacket 
to keep seal face to 250°, even when 


HOT 
LIQUIDS 
? 


pumpage reaches 750°. A simple ad- 
justment lets you change to external 
flush or heat exchanger cooling. 


2. Cooled feet. Alignment stays 
true regardless of temperature varia- 
tions because of centerline mounting 
and tapped inlet and outlet connec- 
tions that permit circulation of cool- 
ing liquid. 

3. Cooled bearings. Water-cooled 


housings maintain constant bearing 
temperature for longer life. 


BACK PULL-OUT FOR EASY 
UPKEEP. A millwright alone can 
remove rotating parts without dis- 
turbing pipe connections or driver. 


You get maximum economy in 
spare parts inventory, since all twelve 
sizes are built on the same bearing 
frame—one size bearings, shaft and 
seal for all pumps. 


The husky Model 3775 is built to 
API specs, with a vertically split 
casing. Capacities go to 1200 gpm 
and heads to 500 feet. 


Bulletin 724-1 gives you a more 
complete look at how Model 3775 can 
help you cut costs on hot pumping 
services. It contains specifications, 
construction details, pressure-temper- 
ature chart, and other helpful infor- 
mation. Write to Goulds Pumps, Inc., 
Dept. PR-10, Seneca Falls, N. Y. 


GOULDS © PUMPS 
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uality 
QWean not 
be [mitated 


The reputation for quality enjoyed by Koch products 
was established — not by chance — but through out- 
standing and clear-cut product engineering success — 
spanning back more than 30 years. 

Highly experienced, top-flight design personnel, 
originated the Koch Flexitray ...most economical 
device yet developed for distillation absorption and 
stripping. Their intensive experience and consummate 
engineering skill are your assurance of the continued 
superior quality of this low-cost fractionating tray. 
Next time, when specifying fractionating devices for 
your tower installation, keep this in mind: 

The quality of Koch Flexitrays can not be imitated! 


KOCH 


ENGINEERING CO., INC 
321 West Douglas Ave 
WICHITA, KANSAS 


See our catalog in “Refinery Catalog” — or contact 
your nearest Koch Representative. 


Butte, Montana — G. M. Wallac & Co., P. 0. Box 208 

Charleston 1, W. Va. — D. D. Foster Co., 1108 Nelson Bidg 

Denver, Colorado — G. M. Wallace & Co., 324 Denham Bidg 

El Paso, Texas — G. M. Wallace & Co., Suite 511, Electric Bldg 
Houston, Texas — Alpha Engineering Co., P. 0. Box 12371 

Kansas City 13, Mo. — Sample Brothers, P. 0. Box 7061 

New York 17, N.Y. — F. J. McConnell Co., 60 East 42nd St 

Oakland, California — Engineered Process Equip. Co., 600 16th St 
Park Ridge, Illinois — M. B. Fisher, 1521 Courtland Ave 

Pasadena, California — Engineered Process Equip. Co., 774 E. Green St 
Pittsburgh 19, Pa. — D. D. Foster Co., 2210 Koppers Bidg 

Salt Lake City, Utah — G. M. Wallace & Co., Continental Bank Bidg. 

St. Louis 17, Missouri — Sample Brothers, 2010 Big Bend Bivd 

Tulsa 16, Oklahoma — Myers-Aubrey Co., P. 0. Box 5436 

Scarborough, Ontario, Canada — Muirhead Fromson Ltd., 65 Hymus Road 
Fribourg, Switzerland — Koch Flexitrays, $. A., 20 rue St. Pierre 


European Fabrication Available! 





Small gas turbines 
soon to surpass piston engines 
for competitive applications 


by Herbert Kunzel, President 


Solar Aircraft Company 
A Subsidiary of International Harvester Company 


The gas turbine engine has made news this year as it has 
expanded into new and broader applications in the prime 
mover field. Behind this advance is continuing improvement 
in design and production. Even more advanced gas turbines 
will be developed in the next few years. In the small engine 
class (under 1000 hp) gas turbines will soon surpass over- 
all piston engine performance and cost for competjtive 
applications. They will also retain the inherent advantages 
of the gas turbine over the reciprocating engine. 

One of the major reasons for this prediction is an 
impressive improvement in 
gas turbine economy. Pre- 
viously, fuel consumption 
and high initial cost have 
kept the turbine out of all 
—e but selected power assign- 

ments. Industry and the 

military both thought the 

engines too expensive for 
most applications. 

1955 Through constant 

YEAR improvement, however, 

Solar has been steadily 

bringing simple cycle, 

small turbine specific fuel consumption down to an area 

competitive with piston engines. The fuel consumption of 

Solar’s early 50 hp engines in 1948, for instance, was about 

2.25 Ib/hp-hr. The 1100 hp Saturn engine, which went into 

production this year, has the excellent simple-cycle fuel con- 

sumption of only .63 Ib/hp-hr. Solar’s experienced engineers 

improve life, “producibility;’ and performance characteris- 

tics with each new engine. At the same time, production 

costs are lowering rapidly. 

Another significant advance in Solar turbine development 
has been the evolution of a unique design philosophy. Most 
gas turbines fall into one of two extreme categories: 1) 
Lightweight, high horsepower aircraft turbines, built to be 
as light as possible (about %4 to % lb/hp), and 2) conven- 
tional industrial engines designed along the lines of steam 
turbines with a ratio of about 10 Ib/hp. Both have inherent 
disadvantages. The aircraft turbines are relatively delicate 
with consequent problems of frequent overhaul and short 
life. Massive engine design, on the other hand, involves 
unnecessary bulk and difficulties with thermal lag and dis- 
tortion. In either case, inherent advantages of the gas tur- 
bine engine are diminished and initial cost is adversely 
affected. 

Solar’s approach has been to develop a family of gas tur- 
bines that aaa both long life and light weight. The Saturn 
engine, with a weight-to-power ratio of 1.1 lb/hp, is heavier 
and more rugged than aircraft engines but much lighter 
than the usual industrial gas turbine. Although it is designed 
for long life, it has no more materials than are necessary to 
satisfy structural and thermal requirements. 
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Promising even further improvements in the turbine 
engine is the combination of Solar with International Har- 
vester Company this year. IH saw the advantage of more 
power per pound several years ago. Their research and 
development has stressed performance and much work has 
been done by them on regenerative cycle turbines to reduce 
fuel consumption. 

To basic research, they have added their many years of 
experience and leadership in high performance and low cost 
through efficient production of many thousands of IH 
engines for trucks, construction equipment and farm 
machinery. 

Solar’s successful Saturn engine development team and 
the combined research and resources of the two firms are 
now focused on further engine development in the area 
below 1100 hp. Preliminary design for a turbine in this 
range indicates that the following standards are feasible: 

1. A life cycle equal to or better than conventional diesel 
engines — with considerably less maintenance. 

2. Fuel consumption in the .4 to .5 Ib/hp-hr range. 

3. Cost competitive to conventional reciprocating 
engines. 

4. Inherent ease of starting and operation in a wide 
variety of climatic conditions. 

5. Small size and light weight. 

Developments like these are certain to continue the 
increase in turbine applications and use. 

For additional information write to Dept. H-223, Solar 
Aircraft Company, San Diego 12, California. 


Saturn engine powering oil well fracturing unit 





SOLAR VY 


A subsidiary of International Harvester Company 
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Taylor TRANSC OPE Differential Pressure 
Transmitter with Barton Meter Body 


The new Taylor 210T DP Transmitter 
features a big 1134’’-long scale that 
can be read up to 35 ft. away. A low- 
cost, motion-balance pneumatic 
transmitter, its transmitted signal is 
accurate within %2% of the input 


signal. Threshold sensitivity is 0.1%. 


Indication is 
within + 1% of full scale. Weatherproof case has spe- 
cial baked epoxy resin finish on die-cast aluminum. 
Measures only 7” x 9’’ x 4’. Housing is split diagonal- 
ly to make adjustments easily accessible. Single-pack- 
age pneumatics and encapsulated movement are easily 
removed and replaced for on-the-job maintenance. 


The Barton Meter Body is an accu- 
rate and reliable aneroid sensing 
element, designed to measure 
differential pressure under the 
most severe operating condi- 
tions. Liquid-filled rupture-proof 
bellows provides built-in over- 
range protection. Differential ranges are available from 
0-20” water to 50 psi. Housing materials include Cast 
Aluminum, Forged Steel, Forged 316 Stainless Steel, 
Forged Alloy Steel 4140 and Forged Type 329 Stain- 
less Steel. Safe working pressures range from 1000 to 
6000 psi. 


Ask your Taylor Field Engineer, or write for Bulletin 98385 


Taylor Instrument Companies, Rochester, N. Y. 


, or Toronto, Ontario. 


Laylor Lnslruments MEAN ACCURACY FIRST 
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Hills-McCanna McCannaseal top-entry 
ball valves meet applicable API 
and ASA standards. 


Uitra-simple design. The big orifice in the 
ball means minimum pressure drop. Double seats 

with floating ball provide two-way flow. 

Quick quarter-turn operation closes the valve. 


Hills-McCanna Ball Valves 


_.. the leaktight valves that end maintenance problems 





® 
McCannaseal 





Patents pending 


Self-adjusting seats with leaktight McCannaseal top-entry for in-line The stem is leaktight, too! Double 


pressure seal. McCannaseal seats move 
down into a wedge as wear occurs, 
maintaining tight contact with ball and 
body. Line pressure tightens the seal. 


maintenance and McCannaflo for high- 
pressure lines. {%” through 8” sizes, man- 
ual or motor-operated, screwed, flanged, 
or socket weld connections. 


seals are under compression by stem nut. 
Line pressure acts to further tighten and 
lower back-seated seal—the higher the 


pressure, the tighter the fit. 


A complete line 4%” through 12” sizes for liquids, gases, vacuum... 

including models with high-temperature and fire-safe seats. 
Ask for new catalog— 
32 pages of data on the 
newest, finest valves for 
corrosive and noncorro- 
sive services—the valves 
that insure leaktight shut- 
off and end your mainte- 
nance problems. Write 
today, or call your Hills- 
McCanna distributor. 


HILLS-MCCANNA COMPANY 


4600 WEST TOUHY AVENUE, CHICAGO 46, ILLINOIS 
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SARCO TOPICS 


HOW 10 SOLVE COMMON TRACER LINE PROBLEMS 


How to cure water hammer with a steam trap 
that will oe ® in vertical position 


Water hammer is an inher- 
ent problem in long tracer 
lines. So is freezing. Both 
problems can be overcome, 
and here’s an example of 
how it has been done. At 
the Socony Mobil Oil Com- 
pany’s Paulsboro, N.J., re- 
finery, they found that the 
Sarco Thermo-Dynamic 
Steam Trap, type TD-50, 
not only withstands water 
hammer, but installing the 
trap in a vertical position 
—which permits free drainage—presents no problems 
at all, thanks to its unique thermodynamic principle. 
In fact, 90% of the 250 TD-50’s at this plant are ver- 
tically mounted. They never block heat transfer, and 
they remove condensate and air as fast as they collect. 


How to handle varied steam pressures — 


without adjustment 


Can a trap— without 
adjustment — handle 
steam pressures that 
vary from 15 to 160 
psi? Can the same trap 
vent air and drain 
condensate as rapidly 
as it is formed, be easy 
to install and require 
practically no main- 
tenance at all? That 
was the problem set 
up by the engineering 
staff of Armour Chem- 
ical Division’s McCook plant. They solved it by testing 
many traps. Their conclusion: Sarco TD-50 steam 
traps meet or beat their specifications, because: 
they discharged condensate as fast as it formed, with- 
out wasting steam; 
their compact inline construction made installation 
easy, even in tight quarters; 
maintenance was practically negligible; 
no adjustment was necessary for varying steam pres- 
sures. (In fact, the TD-50 is self-adjusting through its 
full operating range of 10-600 psi.) 
No other steam trap can so adequately solve all 
these problems at one time. 





How to be certain process fluid stays 
above 280° F. when outside 
temperature drops to —10° F. 


The problem of 

maintaining design 

temperatures on 

tracer lines need 

not be difficult, no 

matter how ex- 

treme the condi- 

tions seem to be. 

For example, the 

" tracer lines ina 

phthalic anhydride process at Witco Chemical Com- 

pany’s new Chicago plant had to be maintained above 

280° F. Below this temperature, the chemical sets and 

the whole system would have to be taken apart and 

re-assembled. That’s not all; ambient temperatures 
sometimes could drop to —10° F. 

With reliability as a prime consideration, Scientific 
Design Company, Inc., who designed and constructed 
this brand new plant, selected the TD-50. 

Because the TD-50 can be mounted vertically, freez- 
ing was no problem either. Added benefits that matter 
on tracer lines: the TD-50 is compact, light in weight, 
easy to install. 


What is the most reliable tracer line trapping 
method to prevent unscheduled shutdown? 


Particularly in refineries, 

steam traps have to function 

under exactly the kind of con- 

ditions that you’d expect to 

cause failure—they must 

function equally satisfactorily 

on low pressure or exhaust 

steam and on up through high-pressure, high temper- 
ature ranges. Not only that, but outside temperature 
may vary from subzero to subtropical. If maintaining 
design temperatures in your tracer lines appears to be 
hampered by these problems, consider how Phillips 
Petroleum Company, Kansas City, solved them. They 
found a trap which drains their tracer lines automati- 
cally over a full range of pressure, temperatures and 
loads. It’s the Sarco TD-50 Steam Trap. 

With only one moving part—a stainless steel disc, 
the TD-50 has little that can go wrong. In fact, it’s so 
free of trouble that Phillips Petroleum Company con- 
sider their TD-50’s as reliable and efficient as the 
piping. They now rely on 1800 of them throughout 
the plant. 1408 


FOR FULL INFORMATION ON TRACER LINE TRAPPING or on any steam 
trapping problem—see your Sarco Sales Representative or write to 
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SPIRAL-WOUND GASKETS 


cS 


April 1961- 


PETROLEUM REFINER 


The nuclear navy 


... Where gaskets must not fail 


For critical sealing applications in the 
Nuclear Navy, engineers depend on 
Flexitallic Gaskets. 


In Flexitallic Spiral-Wound Gasket con- 
struction, type of metal, type of filler, 
relationship of metal to filler — all are 
variables in the hands of the Flexitallic 
engineer. 


Every Flexitallic Gasket is designed for 
the specific job it has to do, based on 
the flange geometry, temperature and 
pressure of the confined fluid, bolt 
load, corrosion, vibration, unusual joint 


stress. Style CG Gasket, illustrated, has 
Flexite Finish to inhibit corrosion. 


Give us the facts about your most seri- 
ous sealing requirement — in chemical 
processing, petroleum, power, marine, 
aircraft and missiles, diesel, or any 
other field. There’s a Flexitallic Gasket 
to meet your needs — or Flexitallic will 
design one. 


Flexitallic Gasket Company, Camden 2, 
New Jersey. Stocking Distributors for 
Standard Flexitallic Gaskets in principal 
cities. 
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Minimum heat loss in transit 


Caposite pure Amosite Asbestos moulded insulation is a material 


with extremely low heat transmission and great mechanical strength. 
It is cheap, light and very clean, and, though quickly applied, stays put 
permanently. That is why Caposite fulfills every insulation 
requirement in petroleum refineries and other plant where relatively 


slight heat loss could be critical. AK 
(SVN 


\ 
AMM PS) 
} 1} J 


AMOSITE ASBESTOS INSULATION 


Cape Insulation and Asbestos Products Ltd. A subsidiary of The Cape Asbestos Company Ltd. 
114 & 116 Park Street, London, W.1. Tel: GROsvenor 6022 Cables: Incorrupt, London 


Enquiries to the above address or to: Cape Asbestos (Canada) Ltd., 200 Bloor St. East, Toronto, Ontario. Capamianto SpA via Sant’ Antonino 57, Turin, Italy 
TA $110 
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... On-Stream 
ahead of schedule 


Maintaining schedule during the construction of 
a processing unit requires the precise co-ordination 
and timing of a series of design, engineering, 
procurement and construction details. But to 
complete ahead of schedule requires the extras in 
experience ... in judgement, that save minutes 
and days. A right decision . . . a proper procedure 
...a new technique, these are the experience 
factors that help PROCON build better and on time. 


Procon completed this ““HF’’ Alkylation unit, built for 
Midland Cooperatives, Inc., days ahead of schedule. 
Midland located in Cushing, Oklahoma, uses the high 
octane alkylate to supplement its premium gasoline. 


Turnaround, unit revamping, one unit or a complete 
refinery from the ground up... whatever your 
requirement you can trust the entire job to PROCON. 
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ON-SITE WITH PROCON 


WORLD-WIDE CONSTRUCTION FOR THE PETROLEUM, 
PETROCHEMICAL, AND CHEMICAL INDUSTRIES 


PROCON rensnase 


1111 MT. PROSPECT ROAD, 
DES PLAINES, ILLINOIS, U.S.A. 


PROCON INTERNATIONAL S&S.A., CHICAGO. ILL.. U.S.A 
PROCON (CANADA) LIMITED, TORONTO, CANADA 
PROCON (GREAT BRITAIN) LIMITED, LONDON, ENGLAND 
PROCON PTY. LIMITED, SYDNEY, AUSTRALIA 
PROCOFRANCE 5S. a. R.L., PARIS, FRANCE 

PROCON LIMITADA, SAO PAULO, BRAZIL 

PACIFIC PROCON LIMITED, MANILA, P. I. 

VICAPROCON, &. A., CARACAS, VENEZUELA 
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LARGE MID-WESTERN REFINERY 


TRS LL a 4 
Limilorque 
VALVE CONTROLS 


— 


eile 


i 


... On Platiness 


The above illustration shows a LimiTorque Motor- 
ized Valve Control mounted on a 12”, 600 lb. valve 
on a platinum catalyst reforming unit ... This is 
just one installation of well over 200 such units 
used in this modern, well known refinery, and is but 
one of many thousands of LimiTorque controls used 
throughout the refinery field in America and foreign 
countries. 

These LimiTorque units are of explosion-proof 
design having motors with Underwriters Labels... 
They are also equipped with position indicators 


ae 
keke 


atalyst Reforming Units 


which transmit valve position back to the control 
point. 

There is no guesswork or labor connected with 
the LimiTorque Valve Controls . .. from a con- 
veniently located control point, one key man can 
open and close any type of valve quickly and de- 
pendably in remote or hazardous locations. 

LimiTorque may be actuated by any available 
power source, such as Electricity, Oil, Gas, Water 
or Air; and is available for Microwave control. 

Send for Catalog L-550 for details. 


| 





L i Mm ilo rq Wwe PHILADELPHIA GEAR CORPORATION 


ERIE AVE. &G STREET. PHILADELPHIA 34, PENNA. 
Offices in all Principal Cities 
INDUSTRIAL GEARS & SPEED REDUCERS: LIMITORQUE VALVE CONTROLS: FLUID AGITATORS: FLEXIBLE COUPLINGS 


Limitorque Corporation « Philadelphia 
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- Specify Wilson-Snyder 


... and KNOW you are getting the type of pump 
that Is BEST for your refinery applications 


Since 1878, the Wilson-Snyder trade name has been synony- 
mous with the highest quality in heavy-duty pumps. Their 
performance records in thousands of refinery installations 
throughout the United States and in foreign countries have 
established them as the industry’s finest pumps. 

While centrifugal pumps are widely used for process work, 
there are specific applications for which reciprocating pumps 
offer definite advantages from the standpoint of both perform- 
ance and economy. 

As a manufacturer of both centrifugal and reciprocating types 
(including both power-driven and direct-acting steam-driven) , 
you can be sure our unbiased recommendation will be the type 


best suited for your specific applications. 


Here are Four Popular Types 


SINGLE-STAGE DOUBLE-SUCTION CENTRIFU- 
GAL PUMPS... . These pumps are heavy-duty 
double volute construction and include all 
important features of hydraulic design for 
highest efficiency over a broad range of opera- 
tion. Available in sizes up to 30 inch for capac- 
ities to 33,000 GPM with up to 300 ft. head 
and up to 1,500 input hp. All parts subject to 
fluid contact can be furnished in materials 
best suited to the conditions of service. 


TRIPLEX PLUNGER-TYPE POWER PUMPS... 
Designed for handling a wide range of prod- 
ucts, including highly volatile liquids over a 
wide temperature range, and time-proven in 
high-pressure charge pump service. Available 
in 3”, 4”, 6” and 8” stroke sizes for capacity 
requirements to 700 GPM and pressures to 
5,650 psi. 
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ESN CENTRIFUGAL PROCESS PUMPS... 
These all-new single or 2-stage heavy-duty 
pumps offer double-volute case design for 
maximum radial balance at all conditions in 
all sizes—from 3” discharge and larger. De- 
signed for temperatures to 900° F. in a choice 
of end or top suction construction. Only five 
bearing bracket assemblies cover the complete 
line. Twenty-one sizes ranging up to 350 hp 
input provide capacities to 2,000 GPM and 
heads to 1,300 ft. ESN pumps can be furnished 
in a wide range of metallurgy, including alloys 
suitable for highly corrosive and abrasive 
liquids. 


MULTI-STAGE CENTRIFUGAL PUMPS .. . Op- 
posed impeller type—built for high efficiency 
and long service life. The opposed impellers 
and staggered volutes provide inherent hy- 
draulic and radial balance. Passages of correct 
hydraulic design produce a smooth flow of 
liquid at correct velocity for maximum pump 
efficiency. Available in a variety of materials 
best suited for conditions of service. 

These pumps available for capacities to 
3,500 GPM and pressures to 1,600 psig for up 
to 2,000 input hp. 


Convenient Application Service 


... On Wilson-Snyder Process Pumps can be secured through your nearest “Oilwell” Branch .. . 


or direct from WILSON-SNYDER SALES ENGINEERS at. . 
. .. Houston, Texas . . . Los Angeles, California . 


. Chicago, Illinois 
. . New York, N.Y. . 


... Dallas, Texas 
. . Tulsa, Oklahoma... 


Pittsburgh, Pa. 


USS, “‘Oilwell’’ and Wilson-Snyder are registered trademarks 


Executive and Export Offices—Dallas, Texas 


For more data on advertised products, use Readers’ Service Cards, last page 
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Where PRODUCT PURITY 
is important, protection gets a 
hand from Alcoa When protection against con- 


tamination from any source is vital, take a look at what Alcoa 
aluminum electrical rigid conduit offers. € It needs no protective 
coating, because it forms its own—an oxide film that repairs it- 
self when damaged. @ It’s corrosion-resistant—stands up par- 
ticularly well against acids commonly present in food plants: 
citric, acetic, tannic. And the compounds that might form when 
aluminum is used are in most cases nontoxic, completely safe. 
@ What else? Aluminum is lightweight (weighs about 1/3 as 
much as steel), so it’s easier to install. Aleoa conduit is also non- 
magnetic, nonsparking, and neat appearing. € Consider all costs 
—initial, installation, maintenance—plus long service and you'll 
see why Alcoa aluminum conduit is a sound investment. @ For 
full details, contact one of our nearby representatives. Or write 
to Rome Cable Division of Aleoa, Dept. 19-41, Rome, New York. 


<> ADDED PROTECTION against product contamination 
is provided by Alcoa aluminum conduit. It needs no pro- 
tective coating, resists corrosion, and is nontoxic. 


VV aALCOA 
A ROME CABLE 
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COMMON TO ALL PLANT OPERATIONS... 


©) UPGRADE PRODUCT QUALITY 
©) IMPROVE OPERATING EFFICIENCY 
() REDUCE MAINTENANCE COSTS 


. . all important goals and a vital part of any plant operating program. 


We at Warner Lewis Company believe that our products can contribute substantially to the 
achievement of these goals in your plant. With the experience and knowledge gained by 
countless in-plant applications of our water separator/filters we welcome the opportunity to 
discuss the installation and operation of our equipment with you. 


Check this list for just a few of the many applications now serving the industry which might 
be of help to you: 


. Products to storage: Warner Lewis separator/filters remove essentially all solids and 
100% of free or entrained water, even from product treated with corrosion inhibitors 
forming tight emulsions. 


. Caustic treating: Special Warner Lewis coalescing media remove traces of entrained 
caustic water from treating and washing operations. 


. Loading Rack: Warner Lewis separator/filters de-haze finished products, removing 
water cloud and solids such as catalyst fines. Insurance against costly customer 
complaint. 


. Warner Lewis separator/filters remove all free water and solids from process feed 
stocks, eliminate catalyst dilution. 


. Elimination of free water in process streams checks corrosion, cuts costly mainten- 
ance in heat exchangers and other process equipment, reduces inhibitor costs. 


. Where complete dehydration is used, Warner Lewis separator/filters ahead of desic- 
cant beds, remove all free water and provide longer desiccant life. 


. 100% free water removal checks interior corrosion in lines, vessels and storage 
tanks, eliminates costly repairs or replacement. 


. Efficient filtration eliminates solids build-up in lines, vessels and storage tanks, elim- 
inates costly cleaning operations. 


. Warner Lewis separator/filters prevent dilution or fouling of catalyst with water and 
solids. 


Let us show you the economy of installing and operating 
Warner Lewis separator/filters in your plant. Mail this check list today to: 


WARNER LEWIS COMPANY Sati 


DIVISION OF CORPORATION Lewis 
PROCESS DEPT. e P.O. BOX 3096 @ TULSA, OKLAHOMA Company _ 
IN CANADA: CANADA LTD. STRATFORD, ONTARIO BOX 3096 « TULSA, OKLAHOMA 
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MAXWELL 


; AMERICAN INDUSTRIAL THERMOMETERS 


TRADE MARK 
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sharp 


AMERICAN BI-METAL THERMOMETERS make 


accurate temperature readings sharp and sure at all check points 


Sensitivi 


Any way you look at an American Bi-Metal 
Thermometer, you see exact working tempera- 
tures. 


The two-level ‘“Maxivision®” dial eliminates 
parallax effects. Numerals are on the lower level. 
Graduations are on the outer raised ring dial 
which presents a sheared edge to the tip of the 
pointer and in the same plane. To make read- 
ability even more accurate, the glass and gradu- 
ated dial are closely spaced. 

American Bi-Metal Thermometers are made of 
weather-proof stainless steel. All joints are 


A product of 


IN| JUOOW 3 


American Dial Thermometers 
are also available in mercury, 
vapor pressure, and gas actua- 
tion . . . on-the-spot and distant 
reading types .. . in sizes, ranges 
and stem lengths to meet your 
most exacting requirements. 


welded to solid unity, then polished smooth so 
corrosion won't build up and destroy the ther- 
mometer’s usefulness. And, you don’t have to 
discard this thermometer even if the glass is 
ever broken. The bayonet lock bezel makes 
replacement easy. 


Learn about the high sustained accuracy and 
long service life built into American Bi-Metal 
Thermometers. Phone your nearby industrial 
supply distributor for help in selecting the right 
type for each temperature check point in your 
plant. Or write for Catalog 155. 


MANNING, MAXWELL & MOORE, INC. 


Gauge and Instrument Division « Stratford, Connecticut 


Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 
Latin America: Export Division, Chrysler Building, New York, N. Y. 


Europe: Manning, Maxwell & Moore, S. 


A., Fribourg, Switzerland 


For more data on advertised products, use Readers’ Service Cards, last page. 
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NOW PARKER HAS ELIMINATED A MORE SERIOUS ANNOYANCE 
... LOST TUBE FITTING FERRULES! 


A simple change in the design of Parker ‘“Intru-lok®,” the 
positive, bite-type Parker fitting for copper, aluminum or plastic 
tubing, has solved an age-old problem. 














Small three- and four-piece tube fittings have long been a pain 
in the neck on applications where it is necessary to remove the nut 
from the fitting. The ferrule(s) fall out and promptly disappear. If 
and when found, they often get put in backwards. Sometimes they 
never get put back at all. Result, in either case: a leaking joint. 


Now Parker has developed a snap-in, captive ferrule for “‘Intru- 
lok.”’ You can take it out of the nut, ‘‘on purpose,”’ but you can’t 
drop it out accidentally. 


You get all the leakproof safety of a three-piece fitting with 
positive “‘bite.’”” You also get the convenience, the quick, easy 
assembly of a two-piece fitting. The easiest fitting to install has 
been made even easier. Write for new “Intru-lok”’ dimensions and 


fos ; Three ‘‘detents’’ hold the ‘‘tail’’ of the 
prices today. new ferrule in the nut. Also, the larger 
hole in the nut makes tube bends 

The new nut with captive ferrule is available on all closer to the fitting possible. Note 
‘‘Intru-lok”’ fittings sizes from #2 through #8 (6e" the larger wrench flats on this huskier 


through 4" 0.D.). Shown below actual size: nut, too. 


, PP 


#4 


ARKER 
ANNIFIN 


CORPORATION 


PNEUMATIC ano Hyorau tic sYSTem COMPONENTS 


Parker FITTINGS AND HOSE 
DIVISION 
17325 Euclid Avenue «+ Cleveland 12, Ohio 


3278-PH 
EUROPEAN DIVISION « PARKER-HANNIFIN N.V. « SCHIPHOL+ THE NETHERLANDS 
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Which valve alloy 


When you next have a requirement for 
high alloy valves, especially for corrosion 
service, why not come to the company 
with the most experience in this field. 


Aloyco has specialized in the manufacture 
of stainless steel valves, exclusively, for 
over 30 years. 


We have accumulated a wealth of know-how, 
not only on how to engineer valves for 
hard-to-handle corrosives, but also on what 
alloys are the most efficient and will 

give the longest life. 


Aloyco’s field consulting service is yours for 
the asking. Why not write or call our nearest 
sales office for help on your next alloy 

valve job.’ Alloy Steel Products Company, 
1303 West Elizabeth Avenue, Linden, 

New Jersey. 9.10 

Offices in: Boston « New York « Wilmington 
Atlanta + Buffalo + Pittsburgh + Chicago 

St. Louis « San Francisco + Los Angeles 
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for your next job? 


These seven corrosion test specimens are 
just a few from hundreds of tests conducted 
by Aloyco to insure our valve customers 

of the right alloy for their particular job. 
Aloyco valves are supplied in such metals as 
304 and 316 stainless steel, Aloyco 20, 
Nickel, Monel and Hastelloy B, C and D. 


Longer Lasting 
ALOYCO 


VALVES 


‘n s* 
Corrosive ** 


ALLOY 

STEEL PRODUCTS 
COMPANY 

LINDEN. N. J. 
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YOU CAN COUNT ON FABRICATION TO 


YOUR SPECIFICATION 


WITH PETROCHEMICAL PROCESSING EQUIPMENT 


AT NEWPORT NEWS 


This reactor cap is made of molybdenum plate. Top courses are | 13/16" thick and the lower courses are | 9/16" thick. 


Newport News is famous for the painstaking care 
that goes into every step of the fabrication of heavy 


process equipment for the petrochemical industry. 


A separate, fully equipped shop specializes in the 
production of all types of pressure vessels and 
process equipment. Rolls, ovens and other machinery 
can handle plates up to 5 inches thick. Qualified 
staffs of engineers and technicians backed up by 
hundreds of skilled workmen use the most advanced 
techniques to produce vessels to all specifications. 


The 225-acre Newport News plant also contains a 


For more data on advertised products, use Readers’ Service Cards, last page. 


foundry capable of producing individual castings up 
to 100,000 pounds, forge facilities that can process 
units weighing as much as 48,000 pounds and ma- 
chine shops equipped to mill pieces up to 42 feet 
in diameter. 


Use the men, the methods and the machines of 
Newport News for your next project. Learn how 
Newport News can produce your needs . 

time and to specification. Write today! 
Newport News 


SHIPBUILDING AND DRY DOCK CO. 
‘NEWPORT NEWS, VIRGINIA 
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ANOTHER 


ACHIEVEMENT 


[IN NODERN 


FLOW CONTROL 


BY CRANE 


Instead of being made with a solid disc, new, patented 
Crane Flex Gates have separate disc faces, connected by 
the axle-like unit shown in the cross section. This joins 
the two seating faces, yet provides flexibility for the 
faces to seat tightly with independent action. 


BECAUSE THEY’RE FLEXIBLE, new Crane Flex Gates 
seat with less torque. 


BECAUSE THEY’RE FLEXIBLE, new Crane Flex Gates 


unseat with less torque... will not stick closed even when 
closed while hot and allowed to cool. 


BECAUSE THEY’RE FLEXIBLE, minor deflection of seat- 


ing faces due to pipe strains does not affect tightness of 
Crane Flex Gates. 


BECAUSE THEY’RE FLEXIBLE, new Crane Flex Gates 
are tight on inlet seat and outlet seat over a wide range 
of pressures. 


BECAUSE THEY’RE FLEXIBLE, new Crane Flex Gates 
can be used singly in some services where two conven- 
tional gate valves are frequently specified. You can save 
substantially on piping costs. 


BECAUSE THEY’RE FLEXIBLE, new Crane Flex Gates 
can be serviced —body seat rings replaced or seating 
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faces refinished — quickly, and without painstaking ac- 
curacy. Slightly off-taper seats do not affect tightness 
or operating ease. 


BECAUSE THEY’RE FLEXIBLE, new Crane Flex Gates 
will easily outperform any conventional solid wedge disc 
valve you now use. And there’s no increase in price. 


BECAUSE THEY’RE MADE BY CRANE, these new Flex 
Gates are completely dependable. You can use them with 
complete confidence on steam, water, gas, oil or oil vapor 
service. Stem and disc seating faces are Crane Exelloy. 
Shoulder-type body seat rings are Exelloy or Crane No. 
49 Nickel Alloy. Sizes: 12 inch and smaller; 150- and 
300-pound pressure classes. 


Ask your Crane Distributor for full information on Flex 
Gates—and for data whenever you work with the prod- 
ucts Crane makes. He has the newest in information and 
products. Crane Co., Industrial Products Group, 4100 
South Kedzie Avenue, Chicago 32, Illinois. 
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TITANIUM CHLORINE COOLER 
REQUIRES NO MAINTENANCE 


If you talked with the people at Stauf- 


fer Chemical Company, Niagara Falls, 
N. Y., you'd find they are not concerned 
that this chlorine gas cooler is located 
in a relatively inaccessible spot. 

In fact, you'd learn that they placed 
it here deliberately in order to save pro- 
duction space within their plant. 

Why? It’s made of titanium. 


No down time. Installed in Cellhouse 
No. 1, where a heavy tonnage of chlo- 
rine is cooled daily, this 394 sq. ft. 
Pfaudler® heat exchanger cools chlorine 
gas from 75° to 40°C. Unlike the other 


coolers at Stauffer, this titanium unit 
has required no maintenance whatso- 
ever since going into operation late in 


1959. 


Zero corrosion. This performance record 
is due to the fact that titanium is com- 
pletely immune to corrosion by wet 
chlorine. Because of this, you can lo- 
cate such coolers without regard to 
headroom. You don’t have to worry 
about getting at them for inspection, 
cleaning, or other maintenance. 


Sound investment. Moreover, the al- 
most infinite service life of titanium in 


904 For more data on advertised products, use Readers’ Service Cards, last page. 


wet chlorine makes such a cooler an 
exceptionally sound investment. Com- 
pare titanium with other materials, tak- 
ing into account length of service ex- 
pected and maintenance required, and 
the economics of titanium will be ap- 
parent. 

Availability. Along with titanium, Pfaud- 
ler also provides production-sized equip- 
ment made of tantalum and zirconium. 
For the full story, ask for Bulletin 978 
—Titanium, Tantalum and Zirconium 
Process Equipment by Pfaudler. Ad- 
dress your inquiries to the address 
shown on the facing page. 
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On stream with Pfaudler 


This could be your new plant. And one 
of the men at the site could be from our 
Field Service group. 

His job? Supervising the installation 
of Pfaudler equipment. Giving expert 
attention to every detail during uncrat- 
ing, rigging, erection and hook-up. As- 
suring operational efficiency. 

Such responsibility is the task of our 
15-man Field Service staff. The eldest 
in the group has been servicing Pfaud- 
ler equipment for 25 years. The rest? 
Varying amounts of time. All bring spe- 
cialized knowledge and skills to the 
job; the kind that pay off handsomely 
for you. 

These specialists now also offer com- 
plete start-up service. They check out 
the equipment, along with your piping 


—make sure you go on stream with 
complete confidence. 

Emergency service is also part of our 
Field Servicemen’s job. Like? When a 
fire damaged a customer’s plant, a 
Pfaudler tank needed extensive repairs. 
Our men had the tank removed from 
the line, shipped it to our plant, and 
then reinstalled it—all within a single 
week. 

These 15 men are strategically lo- 
cated throughout the country. Their 
services are literally as close to you as 
your phone. 

For more details and cost informa- 
tion, call BEverly 5-1000 in Rochester, 
New York, and ask for CUSTOMER 
SERVICE. From then on, your prob- 
lem is ours! 


Glasteel helps set records with PVC 


High yields, complete protection for 
product purity, and minimum down 
time is the story at Cumberland Chem- 
ical Corporation’s plant (jointly owned 


PFAUDLER PERMUTIT 
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by Air Reduction Company Inc. and 
The Ruberoid Company) at Calvert 
City, Kentucky. 

Playing a major role in this record- 
setting performance are 14 Pfaudler 
Glasteel reactors. With good reason. 
Glasteel—glass inside, steel outside—is 
the ideal material for polymerization. 

Its surface is corrosion resistant and 
exceptionally smooth, so PVC does not 
react with it or readily adhere. This 
keeps product losses down. It also 
means that complete cleaning is quick 
and sure. You can do it between 
batches with the Pfaudler glassed 
Spray Rinse valve. 

And, Glasteel will not contaminate 
or discolor any of the materials you use 
in making resins. Let us answer your 
questions in detail; ask for Bulletin 932. 


Dimpled jacketed 
stainless reactors 
now rated at 180 psi 


Dimpled jackets in themselves provide 
more effective heat transfer and higher 
pressures than heavier wall conven- 
tional jackets. 

But, build them out of Inconel and 
you further extend design performance. 

Now you can operate Pfaudler stain- 
less steel reactors to 180 psi jacket 
pressure against full vacuum or a 75 psi 
internal. Inconel, as you would guess, is 
the jacket material. 


Higher jacket pressure is one advan- 
tage, but an Inconel dimpled jacket 
offers these additional features: 

1. Use any conventional jacket-heating 
medium including the chlorinated hy- 
drocarbons and chloride brines. 

2. Forget about surface corrosion on 
both inside and outside of the jacket. 
3. Eliminate any concern you might 
have about stress-corrosion cracking. 

Inconel dimpled jackets are standard 
on all Pfaudler stainless steel reactors 
of from 750 to 4,000 gallons. Complete 
specifications are included in our new 
Bulletin 1005. For your copy, write to 
the address listed below. 


Address all inquiries to: Pfaudler 
Division, Dept. PR-41, Rochester 3, 
New York. 





*FLUIDICS is the Pfaudler Permutit 
program that integrates knowledge, 
equipment and experience in solving 
problems involving fluids. 








INC. 


Specialists in FLUIDICS...the science of fluid processes 
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¢ DEHYDROGENATION CATALYSTS 
CHROME-ALUMINA—available in powder or tablet form containing 
various percentages of chromium oxide supported on high surface area 
alumina—can be supplied as promoted catalyst and is also available as 
screened granules. 


Lo IRON—tableted iron oxide. 
RSHAW ¢ REFORMING CATALYSTS 
HA MOLYBDENA-ALUMINA—supported molybdenum oxide on alumina— 
available as microspheres for fluid techniques, or as tablets for fixed bed 
application. 
NICKEL-ALUMINA —a spherical catalyst available as hard spheres 


typical measuring %” to 1” diameter—used for some types of gas reforming. 


ARSHAW CATALYST 


and how they * DESULFURIZATION CATALYSTS 


COBALT MOLYBDATE—<a supported cobalt oxide—molybdenum oxide 


catalyst supplied in tablet form. 
are used 


ZINC OXIDE —a pelleted zinc catalyst used in the desulfurization of 
natural gas. 


MOLYBDENUM SULFIDE — powdered and tableted molybdenum sulfide. 
¢ CHLORINATION CATALYST 


COPPER — supported copper catalyst prepared and shipped as tablets 
or granules. 


¢ HYDROGENATION CATALYSTS 
NICKEL-KIESELGUHR — supplied as unreduced, or reduced and stabi- 
lized, tablets, Y¥e” to ¥e” diameter. 

NICKEL- ALUMINA — available in tablet form containing nickel as nickel 
oxide on high surface area alumina, or in spherical form supported on low 
area, high-fired alumina. 

RUFERT FLAKES — reduced nickel protected by hardened oil shipped as 
free-flowing flakes for hydrogenation of all glyceride and acid fats. 
COPPER-CHROMIUM OXIDE— shipped as powder or tablets, stabilized 
or non-stabilized, with varying ratios of copper oxide to chromium oxide. 
NICKEL- ALUMINUM — powdered 50:50 alloy used for preparation of 
active nickel catalyst for low temperature hydrogenation. 


¢ CATALYSTS FOR ORGANIC SYNTHESES 

SODIUM METHYLATE — Powder and solution 

ZINC CHROME—<a tableted zinc oxide —chromium oxide catalyst used 
in the synthesis of methanol. 

MERCURIC CHLORIDE — a granular catalyst consisting of mercuric chloride 
on active, granular carbon used in the synthesis of vinyl chloride monomer. 
COBALT THORIA — available as powder or tablets, a thoria promoted 
cobalt catalyst employed in Fischer-Tropsch synthesis. 

COBALT —<a supported cobalt catalyst in pellet form used in the synthesis 
of hydrogen sulfide. 


¢ DEHYDRATION CATALYST 


ALUMINA — powdered and tableted aluminum oxide supplied as an 
active, intermediate surface area catalyst. 


¢ CUSTOM CATALYST 


Whether your requirement is measured in tons or pounds Harshaw can 
produce in confidence your catalyst exactly to your specifications of raw 
materials, chemical composition, and physical properties such as length, 
diameter, crushing strength, abrasion resistance, and bulk density. AND, 
make delivery when you want it. Call on Harshaw today—for further 
information or technical assistance. 


Write for FREE booklet, “HARSHAW CATALYSTS” 


THE HARSHAW CHEMICAL CO. / 


1945 EAST 97th STREET, CLEVELAND 6, OHIO 
Chicago 32, Ill. * Cincinnati 13, Ohio + Cleveland 6, Ohio + Detroit 28, Mich. 
Hastings-On-Hudson 6, N.Y. « Houston 11, Texas « Los Angeles 22, Calif. 
Philadelphia 48, Pa. «+ Pittsburgh 22, Pa. 


For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM REFINER—I} “ol. 10, No. 4 











Enlarged production facilities combined 
with improved manufacturing techniques 
enable Vogt to pass on the effected 


savings to our customers. 


Service proved — these valves have always 
been a standard of quality for meter 

and gauge line service. You no longer 
need to compromise for less because 

of price! Send for Folder GP-9 giving 
specifications and engineering data on 
both globe and angle types, forged 

from stainless or carbon steel for every 


meter and gauge line service. 


Address Dept. 24A-FPR 


HENRY VOGT MACHINE CO. 


Louisville, Kentucky 
SALES OFFICES: Camden, N. J., Charleston, W.Vo., Chicago, 
Cleveland, Dallas, Los Angeles, New York, St. Louis. 
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The Mail Box... 


Squeeze Them! 


To The Editor: 

PETROLEUM REFINER (February 
1961, Page 155) carries an article 
entitled “Rapid Reading” by Dr. Nila 
B. Smith, who tells her readers how 
to save reading time by improving 
1 their reading rate. I believe the best 
Large capacities factory : way of saving the reader’s time is to 

. ; make articles or communications short. 
built as readily _ | As a subscriber and a reader, my big 
as small sized units. complaint is that too many pub- 
lished articles are longer, much longer 
than they should be. By squeezing 
much of the water out of an article 
to be published, time is saved for the 
reader without sacrificing the con- 
tents of the article. Most readers are 
more intelligent than authors are 
willing to concede. 








M. G. Larian 
Michigan State University 
East Lansing 


Complimented 

Thank you for the copy of the 
March issue of the PerroLeuM ReE- 
FINER and the handy author briefcase. 
The changes in typography and lay- 
out make it look like a different 
article. We are highly complimented 
to have you reprint the article 

“Watch Japan’s Petrochemical 
Growth,” pp 149-154) in full. 

I have noted in the published copy 
this “short ton” typographical error: 
In the “short ton” copy for Table 2, 
87 tons of present ethylene capacity 
Shown is the two pass construction of a THERMAL fired heat exchanger capable was totalled as 79, and in the pub- 
of heat duties of over 15,000,000 BTU/hr. Coiling of outer pass absorbs dif- aaeein arene ae Tr Cane ie sateined 

' as 87. Fortunately it will only be puz- 
ferential expansion within the heater. Unit shown is constructed of all Inconel 


5 : zling to readers, but not serious. 
but construction using stainless or carbon steel is readily available. Fuel will be It has been a pleasure to work with 


natural gas although burner system, located at top of heater, is not shown in these you, and we very much appreciate 
photographs. THERMAL Heat Exchangers may be operated on oil or gas to pro- the added coverage that you have 
duce temperatures to 1900 F, flows to 500 Ibs/sec, and pressures to 5000 psig. given us by reprinting our article. 
A. M. Griswold 
Dow Chemical International 
Ltd. S.A. 
S777 7 Midland, Mich. 


Erratum 
Due to an oversight, the follow- 
LT\\ 1 


ing reference was not cited with 
—— canes “New Uses Spark Propylene Growth” 
Gas, Oil, & Combination which appeared on page 125 in the 
P=, wa March 1961 issue—Sherred, J. A. 
See Gonaratere and Fair, J. R. “High Purity Propy- 


Submerged Combustion 


Waste Incineration lene—A New Problem’, Industrial 
Combustion & Heat 


Transfer Equipment and Engineering Chemistry, Vol. 51, 
No. 3, March 1959, p. 249. 


Write for Bulletin #113 for full description of 
THERMAL fired heat exchangers. 


THERMAL 


Thermal Research & Engineering Corp. 


CONSHOHOCKEN e PENNSYLVANIA 
REPRESENTATIVES IN PRINCIPAL CITIES 





For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM REFINER—V ol. 40, No. 4 





3 years on duty with Texaco: cast iron Grinnell-Saunders Valves with rubber diaphragm 


Grinnell-Saunders Diaphragm Valves handle 
corrosive brine at pressures of 60-75 psi for Texaco 


Valves operate easily...shut off 
completely...even after 3 years! 


When Texaco’s Kermit, Texas, plant was set up three 
years ago, 34 Grinnell-Saunders Diaphragm Valves 
were installed. Their job: handling highly corrosive 
brine — under pressures of 60-75 psi — for flooding 
wells in the secondary recovery of oil. 

During this entire time, only two diaphragms have 
been replaced. Furthermore, all of the valves are oper- 
ated at least once each week while backwashing the filter. 

Grinnell-Saunders Diaphragm Valves always operate 
easily ...can be shut off completely ... even after years 
of service. Low cost maintenance is another feature of 
these versatile valves. 


© 
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PIPE FITTINGS * VALVES 


No wonder Grinnell-Saunders Diaphragm Valves are 
at work today throughout the petroleum industry, as 
well as in paper mills, food processing plants, chemical 
installations, and many other places! 
Grinnell-Saunders Diaphragm Valves have a dia- 
phragm that lifts high for streamline flow... seals 
tight for positive closure. Bonnet mechanism is com- 
pletely isolated from material in the line to prevent 
corrosion and contamination. And there’s a wide choice 
of body, lining and diaphragm materials. 
Learn how Grinnell- 
Saunders Diaphragm 
Valves can help your instal- __|. 
lation. Write Grinnell Co., ee 


Providence 1, R. I. aces 


GRINNELL COMPANY, PROVIDENCE 1, R. 1. © BRANCH WAREHOUSES AND DISTRIBUTORS FROM COAST TO COAST 
PIPE HANGERS * PREFABRICATED PIPING * UNIT HEATERS * PIPING SPECIALTIES 


For more data on advertised products, use Readers’ Service Cards, last page. 99 





Gas reforming hits a new high Engineering news was made in 
France recently, when a Chemico high-pressure gas reform furnace operat- 
ing at 250 psi was placed on stream. Prior to the completion of this project, 
no gas reformer in the world had ever operated at pressures above 175 psi. 
Design innovations incorporated in this plant reduce compression require- 
ments and increase heat recovery. 
This historic breakthrough in gas reforming is indicative of the skill and 
experience which Chemico brings to all process engineering problems. 
Chemico services to clients in the process industries range from initial 
laboratory research and testing to final construction and start-up. If you 
are interested in learning more about Chemico, write to ‘“‘Department B’’. 
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CGHEMICO 


CHEMICAL CONSTRUCTION CORPORATION 


320 PARK AVENUE, NEW YORK 22, NEW YORK 


CHICAGO/DALLAS/PORTLAND, ORE/TORONTO 


LONDON / PARIS / JOHANNESBURG / TOKYO 
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Take that first step accurately with 
HAGAN PROCESS TRANSDUCERS 


Whether you convert temperature, pressure or flow into a DC voltage, 
take this important initial step accurately. High accuracy transducers, 
using differential transformers (no slide wires), provide the critical 
“front end” for a process control system. Simple in design, and built 
to function in corrosive applications and hazardous locations, these in- 
struments are rugged and reliable as well as accurate. 

Here are typical Hagan PowrMag High Pressure Transducer (illus- 
trated above with protective cover removed) specifications: 
Input ranges—2 psig to 6000 psig Output—1-9v DC, 0-8v DC 
Linearity—+ 0.5% Dimensions—5\4” x 854” x 454” 
Temperature Coefficient—0.008% /°F Repeatability—0.2% 
Resolution—0.001% 


Transducers are part of the complete PowrMag line, which includes 
all the components for complete control systems. All solid-state elec- 
tronic, the system has been engineered to meet rigid specifications of 
performance, reliability and compatibility in original or replacement 
instrumentation applications. For more information, write or phone 
HaGAN CHEMICALS & ConTROLS, INc., Hagan Center, Pittsburgh 30, 


Pa. Telephone WAlInut 2-3737. 
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NOW...CLOSER PROCESS CONTROL THROUGH 
HIGH-SPEED GAS CHROMATOGRAPHY 


Direct closed-loop control of multi- 
component process streams is now 
possible with the new High-Speed 
Chromatographic Analysis System by 
Perkin-Elmer: the Model 284 Proc- 
ess Vapor Fractometer. 

This new system is characterized 
by: 


SPEED: Most analyses can be made in 
less than two minutes. 


ACCURACY: Analyses can be made 
accurate to +1.0% full scale. 


RANGE: Components can be meas- 
ured from ppm to 100% full scale. 


VERSATILITY : The Model 284 system 
can be used on single, multicompo- 
nent or ratio applications; with gas or 
liquid sampling; and with thermal 
conductivity or high-sensitivity 
hydrogen flame detectors. 
ADAPTABILITY: The Model 284 can 
be used with most commercially- 
available pneumatic and electrical 
controlling devices and computers. 
RELIABILITY : Extensively field-tested, 
the Model 284 system has already 


INGTIRUNMENT 


given unmatched control perform- 
ance on refinery processes. Savings in 
plant operation, through-put and 
reduced capital expenses are being 
effected by controlling processes with 
the Model 284. Short-term invest- 
ment payouts are uniformly experi- 
enced in control of refinery reaction 
steps, fractionator systems, blending 
operations and other processes. For 
complete information, contact the 
Perkin-Elmer Corporation, 880 Main 
Avenue, Norwalk, Connecticut. 


Orvistown 


Perkin-Elmer Cporition 


NORWALK, 


For more data on advertised products, use Readers’ Service Cards, last page. 
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4 ° A SPECIAL REPORT 
Adsorption Unit GAS PROCESSING 


Recovers 99.6% 


Pentanes-Plus per 1,000 cubic feet (GPM). Also the dehydrated gas 


contains less than 3.0 Ibs/MMscf water, though minutes 
before, direct contact steam has been used to regenerate 
the adsorbent beds. 
First Liquigen process unit, using 
Process Revived. Using activated carbon to recover 
activated carbon and steam regenera- _ natural gas liquids dates back to World War I, when it 
“ was discovered that charcoal was the best adsorbent 
tion, recovers nearly all pentanes- for gas masks. During the 1920s a number of charcoal 
adsorption plants for natural gasoline recovery were 


plus fraction from a very lean gas elk tod ated. 


at Conoco’s Driscoll plant 


George F. Russell 
Russell Engineering Corp., Houston 


A new natural gas processing unit at Conoco’s Dris- 
coll plant recovers 99.6% of the pentane-plus fraction 
by the Liquigen process. This process automatically and 
alternately uses both steam and hot gases for regenerat- 
ing activated carbon and activated alumina. It produces 
an effluent gas, denuded of both water and heavier 
hydrocarbon liquids. After nine months of operation, 
bed activity shows no loss. 


This efficiency is remarkable because of the low initial 
gasoline content in raw inlet gas—about 0.100 gallons 


Steam & Hot Gas 
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Accumulator Regeneration . 845 PSI 
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Liquid To 
,__ Water To Heater Separator 











75 PSI Serr eee . — : 
eam FIGURE 1—Flow scheme for Liquigen process unit shows one ad- 
Power GOS Water Exhaust 30 PSI “et r mh ey eoled aad the ied y 
hom Fuel To Heater sorber processing gas, one vesse ing cooled and the third vessel 


being heated. 
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| Activated Carbon,4-6 Mesh Pellets 





\ Apparent Equilibrium For Desorption -| Minute (Estimated) 
~< 


in -_ i i 1 
N[ Experimenta Equilibrium At Static Saturation 
_ | 
\ Apparent Equilibrium For Sorption-| Minute (Estimated 


\ 
Legend 


Volume Of Adsorbed Liquid 
At Temperature & Par tia 
Pressure Of Component m! 
Temperature “Rankine 
Partial Pressure , PSIA 
Vapor Pressure , PSIA 
Molecular Weight 

Liquid Density,GMS/CC, 
(Maxwell Data) At Temp 
Corresponding To p.=p 


Silica Gel 


6-16 Mesh 
Static Sat, 
75 Minutes 


+ 


V, Velume Adsorbed Per 100 Gms. Adsorbent, mi /gm 


i0 F 20 
Te tog 2s 
L8M p 


FIGURE 2—This correlation for adsorption equilibrium 
shows the advantage of activated carbon over silica gel. It 
is based on the Polanyi potential theory and is for paraffin 
hydrocarbons only. 


These early plants were not automatic in operation. 
It was necessary to switch beds manually every hour or 
so, resulting in high labor costs. Contamination of beds 
with heavy hydrocarbons, such as steam cylinder oil 
used for gas compressor lubrication, reduced the life of 
the bed to a few months. Further, the cocoanut charcoal 
used then was expensive. Cost of the new pelleted car- 
bon now available is much less. 


How the Process Works. In the new Liquigen proc- 
ess, three adsorbers make it possible to have one vessel 
processing gas, the second vessel being cooled and the 
third vessel being heated. The process also uses distilled 
water which has been removed from the gas stream by 
dehydration. Thus, water vapor is adsorbed from the 
gas, distilled from the bed, condensed and accumulated 
for continuous or intermittent steaming of the activated 
carbon. The process flow can be followed in Figure 1. 


Main Flow System (first tower). The gas enters the 
unit through an inlet separator containing a _pre- 
adsorber section of activated carbon. Any free liquid in 
the inlet gas stream is removed and any adsorbent foul- 
ing components (compressor oil, amine, etc.) are ad- 
sorbed in the pre-adsorber pack. The gas stream flows 
through a flow control valve (V-1) and through a check 
valve and down through the adsorber tower on process. 
The gas continues through the outlet valve and into the 
sales gas line. 


Cooling Gas System (second tower). The gas leaves 
the main gas stream downstream of the inlet separa- 


104 


TABLE 1—Piant Operating Conditions and Recoveries in 
Summer and Winter 











| | 


A B 
| Summer Conditions Winter Conditions 


July 19-20, 1960 | January 18-19, 1961 


“Inlet Gas Inlet Gas. 


GPM 


Mole % | GPM | Mole % 


2.30 | 1.69 | 
94.96 


Component 





CO?... . 
Methane.. 
Ethane 


Propane 
Iso- Butane. . 
n- Butane 


-049 
.039 
003 


07 
.06 
006 


.199 
700 psig 
30 psi 
oP 


Pentanes Plus...... | 2 -108 | 2 X 


990 
232 
Average Operating Pressure 
Pressure Drop ,.Overall 
Average Operating Temp. 
Gas Thruput...... 
Stock Tank Recovery. . 
Bbls/MMsf, Inlet 
Water Production, bpd. 
Effciency Ratio: 

Stock Tank 

Cs + 

On Steam Time/Bed. 16 Minutes 
Outlet Gas Dew Point, °F. —10 °F 
Cy, Discharge Coefficient. . 30 | 28 


95° F 


7.647 MMscf/d 
19.59 bpd 
1.22 


75° F 
8.114 MMscf/d 
18.72 bpd 
87 
.996 1.077 


12 Minutes 
5° F 








nd 150 Pounds of 


Note: Beds contain 600 pounds of 4-6 Mesh Carbon 
14” Diameter Balls of Activated Alumina. 


tor, due to the restriction in the main gas stream at 
V-1). The gas flows down through the tower that 
is being cooled. The gas continues through the outlet 
valve, condenser, regeneration gas scrubber, and back 
into the main flow gas line. The liquid condensed and 
removed in the scrubber flows into the liquid accu- 
mulator. 


Tower Regenerating System (third tower). When 
the heating cycle starts, the water pump pumps water 
into the heating gas line and at the same time a signal 
from the programer over-rides the (FIC-1) and allows 
(V-1) to become fully open. With the reduced back 
pressure at (V-1 the gas rate through the heating 


TABLE 2—Podbielniak Analysis of High-Pressure 
Accumulated Liquid 


Sampled 7-20-60) 
Liquid 
Vetume Jo 


Component Mole % 


Methane 22.51 10.82 
Ethane 2.98 2.15 
Propane 41 32 
Iso-Butane 43 40 
Butane 38 34 
Pentanes Plus 73.29 85.97 


Total 100.00 100.00 


Shrinkage Factor* 91.2% 


Pressure, psig 750% 


Temperature “F 102° F 
*Liquid volume recovered in stock tank expressed 
as a percentage of the high-pressure accumulator 
liquid. 
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—— Pentanes And Heavier GPM Outlet/GPM Inlet 
ae Pe 
——— Propane 
Selected Cut-Off Point For 


Optimum Adsorption Of Pentanes 
Plus. Bed Is Then Switched 


Concentration Ratio: GPM Outlet =GPM Inlet 











Oo 5 


15 20 25 30 


Time Minutes On Stream 
FIGURE 3—A simple version of the concentration of the propane, butane and pentane 
fractions in the inlet and outlet streams versus on stream time. 


system is reduced, allowing the heating system to be- 
come basically a water system. 

The water becomes steam as it passes through the 
heater. The steam flows down and through the tower 
that is being regenerated, displacing the adsorbed hydro- 
carbons. When the steam has fully saturated the ad- 
sorbent in the tower, the programer stops the water 
pump and returns the control of (V-1) to the (FIC-1 
This allows the gas rate in the heating system to in- 
crease and the steam in the tower on heating is dis- 
placed by hot gas. 

The steam condenses in the condenser and non- 
condensed gases from the scrubber return to the main 
gas stream. 


Complex Technology. From a superficial standpoint, 
adsorption is a simple operation; however, adsorption 
technology is one of the most difficult and least under- 
stood of the unit operations of chemical engineering. 
Many of the calculations of design and operation are 
based upon empirical relations. For example, Figure 2 
shows that an adsorbent may approach but never reach 
true equilibrium during the continually changing sorp- 
tion-desorption-cooling cycles. Time is of the essence. 

Figure 3 shows a greatly simplified version of the 
hydrocarbon concentration of the propane, butane and 
pentane fractions contained in the gas stream, versus 
time on stream abscissa. This clearly shows why it is 
possible to have a momentarily greater concentration 


Why Adsorption With Steam-Reactivated Carbon ? 


Beds are more effectively stripped of adsorbate due 
to reduced partial pressure (or fugacity) of hydro- 
carbons in the vapor phase. 


Beds are more effectively stripped of adsorbate due 
to presence of adsorbed water in the capillaries and 
interstices of the carbon pellets. Removing the water 
simultaneously carries away the residual heavy ends 
from the interior of the grain. 


Activated carbon requires less than one-half as many 
pounds mass per unit of hydrocarbon adsorbed due 
to greater adsorption capacity. 


Having a fewer number of pounds of carbon to heat 
and cool/cycle, less fuel and heating and cooling 
equipment are required per bbl. recovered. 


Small beds mean smaller diameter vessels, and/or 
lower pressure drop for gas flow through beds. 


Harder carbon pellets mean longer life and/or fewer 
rechargings. 


High latent heat of water requires fewer pounds 
flow per million Btu heat input to beds; water is 
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adsorbed to interior of pellet and gives up latent 
heat of adsorption for quick and uniform tempera- 
ture rise. 


Conversely, when steaming is stopped, latent heat of 
desorption to the hot and relatively dry gas cools 
beds more quickly with a fewer number of pounds 
mass of cooling gas. 


Due to higher MTD of condensing steam in product 
condenser, less surface for heat transfer is required 
per Btu/hr. 


Due to increase in partial pressure of hydrocarbon 
when steam condenses, a greater degree of condensa- 
tion of hydrocarbons is achieved. 


Less recycle gas is required for both heating and 
cooling gas when used on either an open or a closed 
cycle. 


Since carbon is a relatively inert material it does not 
react chemically with either acid gas or basic ma- 
terials such as the amines from hydrogen sulfide 
treating plants. 
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On Stream Time , Minutes 


FIGURE 4—Inlet and outlet gasoline concentration for 
steam and hot gas regeneration. 


at the outlet end of a bed than the gas contains on the 
inlet side. This, of course, is caused by the displacement 
of lighter and more loosely adsorbed molecules by the 
heavier and less volatile or slower hydrocarbons. It also 
shows why it is important to switch to a fresh bed upon 
break-through of the key component or else suffer poor 
recovery efficiencies by rapidly loosing desired com- 
ponents to the exit gas. 

Figure 4 shows how extraction efficiency is improved 


TABLE 3——ASTM Distillation of Stock Tank Liquid 
Two-stage to atmospheric pressure 
Sampled 7-20-60) 


API GO” ©: .5seee 


Water White 


Gravity, 
Color 
Initial Boiling 


5S 
Percent Over Degrees F 


5 182 

10 192 

20 198 

30 211 

+0 214 

50 991 

60 230 

70 242 

80 259 

90 294 

95 oe 

End Point 360 
99.0% 


0.8% 
0.2% 


Recovery: 
Residue: 
Loss: 


100.0% 


by stripping residual hydrocarbons left on the bed by 
hot gas regeneration only. Steam stripping approaches 
a lower equilibrium residual adsorbate which means a 
lower residual component in the exit gas. This is for 
beds which have reached the same temperature level 
for the same period of time. Pressure and inlet composi- 
tions are likewise comparable. 


Test Data. The first Liquigen unit was placed on 
stream May 15, 1960 by Continental Oil Company at 
the Driscoll compressor plant in the Conoco-Driscoll 
field, Duval County, Texas. The unit was manufac- 
tured and installed by Russell Engineering Corporation, 
Houston, Texas. For the past nine months this unit 
has been extracting approximately 20 barrels of 54.9° 
API gravity stock tank liquid per day, from an average 
of 8.2 MMscf of 0.10 GPM gas and producing a 
2.5# /MMscf water content gas for sale to a natural 
gas pipe line at pressures up to 900 psig. Table 1 shows 
a comparison of plant efficiencies, recoveries, conditions 
and compositions. 


Added Features. The Liquigen process has several 
added features which enhance the product recovery. 
A non-regenerated pre-adsorber is used for filtering the 
inlet gas of compressor oil or other heavy non-volatile 
materials present as mist particles in the gas stream. 
Upon reaching saturation, this pre-adsorber carbon is 
discarded annually or as necessary. 

Another feature is the dual condenser-cooler flow 
which keeps the lean cooling gas separated from the 
rich condensing hydrocarbon-steam flow. After the con- 
densate is removed the two streams are combined and 
routed to the final bed for processing. The liquids flow 
into the accumulator. 

The process has automatic shut-down facilities for 
cutting off fuel to the heater in the event of high 
stack temperature or low flow through heater. In case 
of supply gas failure, all diaphragm motor valves fail 
safe. 

In the solvent industry, this type activated carbon of 
petroleum coke origin has been used for over ten years 
without being replaced. Based upon this performance, 
the expected life of the adsorbent material is extrap- 
olated to last for many years. 


at ot 
_— + 
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George Russell is president of 
Russell Engineering Corporation. 
After receiving his B.S. and M.S. 
degrees from Oklahoma Univer- 
sity, he taught chemical engineer- 
ing there and at Louisiana State 
University. Before entering con- 
sulting work in 1948, he was asso- 
ciated with several operating and 
engineering companies, including 
Phillips Petroleum Company and 
Esso Standard Oil Company. 
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A SPECIAL REPORY 
GAS PROCESSING 


Hot Carbonate Plants: 
How Pressure Affects Costs 


New study charts investment costs for hot carbonate gas 


purification plants in the 100 to 1000 psig range 


H. E. Benson Residual CO, in 
Purified Gas,% 
Consolidated Natural Gas System : = Ces . 


| 

r | | . | } : 

: | 
pate 00} ae 

Operating pressure is important —- 1 T Pe. 
in determining installation costs for 200 | | I ; ww Rs 
hot potassium carbonate plants, used 
to remove carbon dioxide from nat- ISO | 
ural and synthesis gases. According 100 | 
to this new design and cost study, 
pressure ranks with inlet and outlet SOF 
acid gas content as a major factor. O 
This study extends the investment 
cost data developed by the Bureau 
of Mines,‘ where the system pres- 
sure was 350 psig. 

Figure 1 shows the effect of op- 
erating pressure on plant costs in 
the range of 100 to 1,000 psig. 
From this chart you can get the ap- 
proximate cost of a carbonate unit 
under set conditions. Alternately, 
it serves as a guide in selecting 
optimum operating conditions for 
a proposed installation that will 
yield the lowest investment costs. 

The major operating cost results 
from the consumption of steam for 
carbonate regeneration. These 




















Plant Investment, $/MCF CO, Removed per Day 


values have been given in a previous 
article.* Because the steam used for 
regeneration of the carbonate solu- 
tion is frequently waste heat of low 
value, no attempt was made to in- 
dicate operating costs in this study. 
It is preferable to assign a cost to 
the steam for each application 
rather than to generalize on one 
value for all situations. 





Design Basis. As discussed by Ben- | a oS ee = ee 
son and Field, it is possible to em- 400 600 1000 
ploy a design that uses single-stage, Operating Pressure, psig. 


split-stream cooling, or two-stage FIGURE 1—Plant investment costs for hot carbonate gas purification units. 
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operation. ‘Two-stage operation is used in reaching 
lower concentrations of residual carbon dioxide in the 
purified stream. Thus, each curve of Figure | is in re- 
ality a composite of two or three curves. In estimating 
the plant costs, the arrangement was used that would 
give total operating costs reasonably close to optimum 
with normal charges for steam and equipment costs. 
It is possible that the investment cost could be de- 
creased by about 10% if waste steam for regeneration 
is plentiful. On the other hand, if steam is relatively 
costly, greater steam economy could be obtained by in- 
creasing the plant investment by about 10% through a 
larger absorber and regenerator. 

In order to minimize the effect of equipment size, the 
size of the absorber was arbitrarily set at ten feet inside 
diameter. Regenerator column dimensions and solution 
rates were calculated from the amount of carbon dioxide 
removed. Packed towers were assumed and the quanti- 
ties of packing required were estimated from applicable 
commercial results. 

Capital costs were estimated using the following major 
items of equipment: Absorber, regenerator, solution 
pumps, regenerator overhead condenser, reboiler, reflux 
and make-up pumps, clean gas knock-out drums, cen- 
trifuges or filters, acid gas knock-out drums, carbonate 
mix tanks, and storage tanks. All equipment and piping 
are carbon steel construction, with the exception of car- 
bonate pumps, reboilers, and regenerator condensers. 


The costs for the latter items were based on Type 304 
stainless steel. The installed plant cost includes engineer- 


ing, administration, and a 10% contingency. Facilities 
for generating steam or other utilities are not included in 
this study. 

The plant investment cost is expressed in terms of 
dollars per Mcf of carbon dioxide removed per day. In 
these units, the plant investment is relatively constant 
and increases significantly only at lower pressures and 
lower carbon dioxide contents in the feed gas. At higher 
pressures above 300 psig where the curves are relatively 


flat, the savings in carbonate plant costs relative to an 
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Region V, Bureau of Mines before 
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amine gas purification plant is probably about 20-30 
percent along with the usual steam savings inherent in 
carbonate plants. In the 100-150 psig pressure range, 
amine plants and hot carbonate plants are more nearly 
competitive. Operation below 100 psig would favor 
amine plants for gases containing 10-30 percent CO2. 
With only 5 percent CO2 in the feed gas, this transition 
pressure would probably be about 200-300 psig. The in- 
vestment costs for water scrubbing for a gas purification 
plant would always be much greater than amine or hot 
carbonate installations. Only in some unusual cases 
where regeneration steam is in short supply or very ex- 
pensive would water scrubbing be competitive. 


Effect of Hydrogen Sulfide. Hydrogen sulfide is effec- 
tively removed by hot carbonate solutions. The solutions 
have demonstrated their stability in Bureau of Mines 
pilot plant studies* * where the acid gas component 
ranged from pure carbon dioxide to pure hydrogen sul- 
fide. It is probably necessary to have small amounts of 
carbon dioxide present in the impure gas to assist in the 
regeneration of the bisulfide. Recently, pilot plants have 
been operated successfully on sour natural gas where the 
content of hydrogen sulfide is several fold that of the 
carbon dioxide. 

The plant costs shown in the graph apply only in the 
cases where the acid gas removed is carbon dioxide or 
where only a relatively small amount of the acid gas is 
hydrogen sulfide. Should an appreciable amount of hy- 
drogen sulfide be present, the plant costs shown would 
be somewhat lower if the percentages of carbon dioxide 
in inlet and outlet gases in the graph are taken as the 
total of the two acid gases. This is because hydrogen sul- 
fide is absorbed and stripped considerably faster than is 
carbon dioxide and, consequently, column sizes can be 
reduced. Under the same operating conditions and inlet 
concentrations, residual hydrogen sulfide in the outlet 
gas would be much lower in concentration than would 
be carbon dioxide. By proper design, it is possible to de- 
crease the hydrogen sulfide to extremely low concentra- 
tions in the range of a few hundredths of one grain pet 
100 cubic feet. 

Organic sulfur in the form of carbon oxysulfide is 
completely removed by hot carbonate solutions. This is 
due to the hydrolysis of the carbon oxysulfide to carbon 
dioxide and hydrogen sulfide by hot alkaline solutions at 
high temperatures. Carbon disulfide and mercaptans are 
not absorbed to any great extent other than by physical 
absorption. In no event, however, are unregenerable 
compounds formed by reaction with carbonate solutions 
and, consequently, carbonate solutions are extremely 
stable under all conditions. 
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Developments of this adsorption 
process has led to a commercial unit. 
Here are the effects of operating 


variables and aging studies 
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An adsorption-regeneration cyclic process using molec- 
ular sieves has been developed for desulfurizing natural 
gasoline. The process is effective in extensive desulfur- 
ization and is non-corrosive. Here are the effects of 
operating variables that lead to the design of a 300,- 
000-gpd commercial unit. 

Efficient desulfurization of natural gasolines or thei 
fractions is necessary to enable their uses in Motor gaso- 
lines of higher octane numbers and as charge stocks for 
catalytic conversion processes. The inability to sweeten 
portions of natural gasolines to customers’ demands has 
caused refiners to suffer losses in selling price. In the 
main, caustic and copper sweetening processes are now 
employed. Such methods are somewhat product purity 
limited and may require multiple processing. Due to 
their corrosive nature, caustic processes require high 
materials cost and present hazards to operating person- 
nel. A solutizer solution is needed in the sweetening of 
the pentane and heavier fraction, and the propane por- 
tion must be dehydrated. Copper sweetening effectively 
converts mercaptans to disulfides; and while products 
are sweet, their sulfur content is unchanged. The lead 
susceptibility is not affected. Several papers’? have dem- 
onstrated that molecular sieves can be successfully em- 
ployed to sweeten both natural gas and liquid propane. 


Procedure. A schematic flow diagram for the adsorp- 
tion step is shown in Figure 1. In this study, the adsorber 
columns used were 2.1 inches ID with lengths which 
varied from 24 to 41 inches, and these were packed with 
dried '%-inch molecular sieves. This molecular sieve was 
a sodium zeolite with a pore diameter of 13 angstroms 
and an X type crystal structure. 
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The de-ethanized natural gasoline was charged to the 
top of the column and flowed down through the mole- 
cular sieve bed. The percolated gasoline was distilled 
into chosen fractions comprising propane-butane, iso- 
pentane, and n-pentane and heavier. These distillations 
were done batchwise in a 60-plate (total reflux) column 
at a 20:1 reflux ratio. Although not a limitation to the 
process, maximum sulfur specifications for the com- 
ponent fractions were set as shown in Table 1. Fractions 
which met the set sulfur specifications were all found 
to be doctor sweet. Thus, discussion is limited to sulfur 
content. 


De-ethanized Natural Gasoline 


Fractionator C,-C, Fraction 


i -Cs Fraction 


n-Cs And 
Heavier Fraction 


Percolate 


FIGURE 1—Flow scheme for the adsorption step studied. 


TABLE 1—Specifications 

Natural Gasoline Fraction 

C.-C, .0 ppm Total Sulfur (maximum ) 

or 0.3 Grain/100 scf (maximum) 
and Noncorrosive 


3.0 ppm Mercaptan Sulfur, Doc- 
tor Sweet and Noncorrosive 


nC, and Heavier 3.0 ppm Mercaptan Sulfur, Doc- 


tor Sweet and Noncorrosive 


Two de-ethanized gasolines were used in this study, 
and these varied greatly in sulfur content as shown in 
Table 2. Gasoline A contained 885 ppm sulfur which 
was predominantly mercaptan, 746 ppm. The sulfur 
content of the propane-butane fraction was solely mer- 
captan indicating the absence of hydrogen sulfide. Gaso- 
line B contained over twice the sulfur content, 2265 
ppm, of Gasoline A with nearly equal amounts of mer- 


TABLE 2—Composition of Natural Gasolines 


% by Weight Sulfur Content: PPM 
of Gasoline Total Mercaptan 
885 746 
450 +50 
1062 918 
1717 1219 


Component 


Gasoline A 
C.-C, 
iC, 


nC, and Heavier 
Gasoline B 2265 
C,-C, 55. 1500 
iC, 1 1800 
nC, and Heavier 4700 


970 
768 
1500 
900 
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Percolate Thruput Or Time 


FIGURE 2—Frontal-type breakthrough for sulfur com- 
pounds. 
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FIGURE 3—Sulfur contents of instantaneous precolates for 
Gasoline B. 


captan and nonmercaptan. The propane-butane and the 
n-pentane and heavier fractions contained nearly all of 
the nonmercaptan sulfur. A Podbielniak distillation of 
Gasoline A showed that the propane-butane fraction con- 
tained 3.3% ethane; and that the n-pentane and heavier 
fraction contained 34% hexanes, 16.3% heptanes, 13.5% 
octanes, and 0.7% nonanes. Thus, the gasolines had a 
wide boiling range as well as a great variation in sulfur 
content and types. 


Equilibrium Loading. The equilibrium loading of 
Gasoline A (885 ppm S) on molecular sieves was meas- 
ured at 100° and 375° F. and 350 psig. pressure. At 
100° F this loading was 3.4 pounds of sulfur per 100 
pounds of molecular sieves or 9.5 pounds of sulfur con- 
taining compounds per 100 pounds of molecular sieves. 
At 375° F only 2.6 pounds of sulfur containing com- 
pounds were adsorbed per 100 pounds of molecular 
sieves. Thus, the importance of the adsorption tempera- 
ture was noted. The literature’ has shown the equilib- 
rium loading of H.S from a propane stream containing 
1000 ppm sulfur to be 12.7 pounds of sulfur per 100 
pounds of these molecular sieves at 90° F and 210 psig 
pressure, or about three times the loading measured 
with the natural gasoline. These differences in loading 
values of H.S and sulfur constituents of natural gasoline 


were confirmed in a dynamic operation in which ad- 


110 


sorption to breakthrough of mercaptans using Gasoline 
A was only three hours in length, while design data 
based on H.S data called for eight-hour operation. 


Adsorption. Due to the multicomponent composition 
of the gasoline, there is much competition for the ad- 
sorptive sites of the molecular sieves. Each specified frac- 
tion of the gasoline will not be freed to the same extent 
of its individual sulfur types due to differences in con- 
centration and adsorption constants of the sulfur com- 
pounds as well as the hydrocarbons. Furthermore, since 
the sulfur specifications for the fractions are based on 
different sulfur types and levels, the adsorption cycle 
length must be based on the fraction which first reaches 
its maximum specification. It is also apparent that since 
the sulfur specifications are low, the design and opera- 
tion of the adsorption must give a frontal-type break- 
through for the sulfur compounds. This will assure high- 
est purity as well as the greatest length of operation 
during the adsorption cycle, and a minimum of adsorbed 
nonsulfur containing gasoline which may be lost on 
regeneration of the sieves. An illustration of this type of 
breakthrough is shown in Figure 2. The two most gen- 
eral methods found applicable to design and operation 
to desulfurization by means of adsorption are the meth- 
ods developed by Rosen* and The Linde Company.* 
These methods have been used with a great degree of 
success at predicting experimental results. 

Table 3 and Figure 3 show sulfur contents of fractions 
of the instantaneous percolates on charging the high 
sulfur-content gasoline to a 2.1l-inches ID by 3.4-feet 
long column at 100° F, 350 psig pressure, and a liquid 
weight hourly space velocity (LWHSV) of 1.68. The 
instantaneous percolate is the gasoline which is flowing 
from the column at the time in question. The total sul- 
fur content of the propane-butane fraction of the instan- 
taneous percolate reached the maximum specification 
level of 3.0 ppm at a throughput of 4 gallons of natural 
gasoline/pound of molecular sieves. The i-pentane and 
n-pentane and heavier fractions reached the maximum 
mercaptan specification level of 3.0 ppm at thruputs 
of 3.7 and 3.2 gallons/pound, respectively. Thus, the n- 
pentane and heavier fraction of the gasoline first reaches 
the maximum specified sulfur content; and the length 
of adsorption must be designed around this fraction. If 
the adsorption is stopped at the point at which the 
n-pentane and heavier fraction reaches maximum mer- 


TABLE 3—Typical Effivent Sulfur Data 
Adsorption: 100°F., 350 PSIG, Liquid Weight Hourly Space Velocity 
(LWHSV)—1.68 
Column: 2.1 Inches 1.D. x 3.4 Feet Long—'-Inch Pellets 
Molecular Sieves 


SULFUR CONTENT 

Instantaneous 
Throughput C3-C4 iCs nCs Plus 
Mer- Mer- 


Gallons of Gasoline Me 
captan Total captan 


Pound of Sieves 


Mer- 


Fraction Total Total | captan 





Feed B 1500 768 1800 1500 
Effluent y <1 <1 1. <1 
Effluent r <1 <i 1.3 <1 
Effluent of | <1 <1 1. <1 
Effluent 3. <i <1 3. <1 
Effluent 3.2 1.0 1.0 7A 0 
Effluent / 3.0 3.0 20 5.8 


Effluent ' 3.0 5.0 400 6! 
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captan specification on an instantaneous basis, the ac- 
cumulated percolates are of very high purity as shown 
in Table 4. The accumulated percolates are the total 
amount of gasoline which flowed from the adsorption 
column from time zero to the time in question. Stopping 
the adsorption at the point when the first fraction meets 
its maximum specification level on an instantaneous 
percolate basis may seem premature. 


TABLE 4—Accumulated Percolates to 3.3 Gallons /Pound 


Sulfur Content: PPM 
Total Mercaptan 


<i <1 
1.8 <1 
10.0 <3 


Fraction 


nC, and Heavier 
However, a further examination of Figure 3 shows that 
breakthrough of sulfur compounds except in the case of 
mercaptans in the propane-butane fraction is very rapid 
beyond that point. For example, at a thruput of 4 gal- 
lons/pound, the instantaneous n-pentane and heavier 
fraction has a mercaptan sulfur content of 50 ppm. 
Figure 4, a plot of the sulfur contents of the accumu- 
lated percolates, also illustrate this point. The accumu- 
lated percolate of the n-pentane and heavier fraction 
reaches the maximum mercaptan level of 3.0 ppm at a 
3.8 gallons/pound thruput. Thus, only an 18.8% increase 
in thruput is achieved if the adsorption is ended at this 
point; but the accumulated n-pentane and heavier frac- 
tion contains 3.0 ppm mercaptan and 24 ppm total sul- 
fur and the i-pentane fraction contains 3.0 ppm total 
sulfur as compared with the better quality shown in 
Table 4. The decision on adsorption length is, of course, 
based on economics and the quality desired. 

The sulfur content of the gasoline charged to the 
adsorber effects both equilibrium loading and the thru- 
put at which the percolates exceed any specified sulfur 
level. An illustration is shown in Table 5, for Gasolines 
A and B. Thruput to breakthrough was 5 gallons/pound 
for the 885 ppm sulfur containing gasoline as compared 
to 3.2 and the higher sulfur containing (2265 ppm 
gasoline. 


TABLE 5—Effect of Sulfur Content of Gasoline 


Adsorption: 100° F., 350 PSIG, LWHSV—1.68 
Column: 2.1 laches 1.D. x 3.4 Feet Long 


Total Sulfur Content of 
Natural Gasoline: PPM 885 
Throughput at Breakthrough 
Gallons /Pound 5 3.2 


2265 


Sulfur Content of Mer- 
Instantaneous Throughput | Total S| captan S | Total S 
at Breakthrough PPM Ppa PPM 


Mer- 
captan S 
PPM 





C3-C4 
iCs 
Cs and Heavier 


Economics dictate that the de-ethanizer bottoms be 
cooled as little as possible prior to charging to the ad- 
sorption column. However, loading, purity, and thruput 
are favored by lower temperature adsorption. Table 6 
shows adsorption of Gasoline A at temperatures of 100° 
and 180° F. Thruput based on the mercaptan content 
of the n-pentane and heavier fraction was increased 
about 7% by lowering the temperature to 100° F, but 
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FIGURE 4—Sulfur contents of accumulated precolates for 
Gasoline B. 


the greatest advantage in the lower temperature is seen 
in the propane-butane fraction. The total sulfur content 
of this fraction was 1 ppm from the 100° F adsorption 
but was 14 ppm when the adsorption was done at 180° 
F. In fact, at 180° F the sulfur content of this fraction 
in the 180° F adsorption was 14 ppm from the begin- 
ning of the adsorption to the 1.5 thruput. 

Efficiency was also effected by the rate at which the 
gasoline was charged to the adsorption column. In oper- 
ations using a column of fixed dimensions increasing 
space velocity (vol./vol./hr.) from 0.5 to 1.0 decreased 
thruput to breakthrough by 19%. At a 2.0 space velocity, 
thruput was only 56% of that achieved at a 0.5 space 
velocity. 

TABLE 6—Effect of Temperature 
Adsorption: 350 PSIG, LWHSV-2.7 
Column: 2.1 Inches ID x 2.0 Feet Long 


Natural Gasoline A—885 PPM Sulfur 


Adsorption Temperature: °F 100 


Breakthrough: Gallons Pound 1.6 


Specified Sulfur Content of Instantaneous 
Percolate at Breakthrough 


C.-C, (Total Sulfur) 1 14 
iC. (Mercaptan) 3 3 
nC, and Heavier (Mercaptan) 3 3 


The length of the flow path through the bed of mo- 
lecular sieves was also an effective factor. Operation 
at a fixed-feed rate, temperature, pressure, and column 
diameter but at varied bed depths showed that an in- 
crease in bed height of 71% resulted in a threefold in- 
crease in thruput to breakthrough. This increase was 
greatly in excess of what would be expected by using 


71% more molecular sieves at the same operating ef- 


ficiency or from the expected 25% increase in thruput 
by decrease of space velocity from 2.7 to 1.6 vols./ 


vol./hr. 


Commercial Adsorber. A commercial unit has been 
designed to sweeten 300,000 gpd of de-ethanized natural 
gasoline containing from 900 to 2,300 ppm of sulfur. 
Table 7 summarizes the design and operating data. Two 
fixed beds are employed and effluents have specifications 
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as shown in Table 1. Adsorption times are from 10.5 to 
15 hours depending on the sulfur content of the charged 
natural gasoline and are designed on an instantaneous 
percolate breakthrough to assure product quality. At 
the end of the adsorption cycle the total loading on the 
molecular sieves is 10.65 pounds/100 pounds. Of this, 
the loading of nonsulfur containing constituents is 6.3 
pounds/100 pounds and equivalent to only 0.3% of the 
natural gasoline charged to the adsorber. Water loading 
is 0.35 pounds/100 pounds, showing a dehydration of 
the products. If desired in the regeneration, the sulfur 
containing compounds, 4.0 pounds/100 pounds of mole- 
cular sieves, can be recovered, and these have sulfur 
contents of 43% 


TABLE 7—Commercial Natural Gasoline Sweetener 


Adsorber Design: 
Two Beds: 5 Feet x 50 Feet 
Molecular Sieves: 73,000 Pounds Total 
Size of Molecular Sieves: %-Inch 


Operating Conditions: 
Adsorption: 
Pressure: 350 psig 
100° F 
15 hrs. with 1000 ppm gasoline 


Temperature: 
Time: 
10.5 hrs. with 2200 ppm gasoline 


Feed Rate: 208 gpm 


The economics of the process are, of course, depend- 
ent on the prices of the molecular sieves (P in dollars 
and the sieve life (L in years). Investment amounts to 
$75,000 73,000 P and annual operating cost is $64,- 
000 73,000 P/L. This process is economically equiva- 
lent to a caustic solutizer process when P/L is equal to 
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0.54 $/lb.-yr. At a cost of $1.50/pound of molecular 
sieves, this process is equivalent to the caustic process if 
the molecular sieves have a life of 2.8 years. Based on 
commercial processes in which sour propane and butane 
streams from natural gasolines are sweetened by adsorp- 
tion on molecular sieves, life spans of this length and 
longer are indeed promising. In these, cyclic operations 
of six months’ duration have been carried out with little 
reduction in efficiency of the molecular sieves. To date, 
an oxidative regeneration to burn off constituents not 
desorbed by the hot natural gas regeneration has not 
been required. 


Regeneration. Due to the importance of molecular 
sieve life to economics, work is currently being done to 
complete tests of regeneration techniques in cycles of 
extended numbers to accurately determine life. Since 
adsorption steps of the cycles are from 10 to 15 hours 
long and two columns are employed in parallel, equal 
times can be used for careful regeneration. Several re- 
generation techniques are possible. One which includes 
recovery of the sulfur compounds comprises 

1. A downflow draining of the column under adsorp- 
tion pressure and temperature at the same liquid with- 
drawal as during adsorption. 

2. A short downflow purge with an inert or natural 
gas to remove most of the remaining unadsorbed natural 
gasoline. 

3. An upflow purge of hot inert or natural gas. The 
gases flowing from the top of the column are directed 
to a condenser in which the sulfur compounds are 
recovered. 

4. A continued upflow purge of the hot gases at 
550°-700° F with the condenser being by-passed. 


5. A downflow cooling of the adsorbent using sweet- 
ened natural gasoline. 

This method can be modified 
condense the adsorbed sulfur components. 


it is not desired to 
The upflow 


purge of the regeneration gases is necessary to keep the 
bottom of the molecular sieve column as active as possi- 
ble to assure product quality during the succeeding 
the gas flow rate should be such to 


cycles. However, 
minimize lifting of the bed while retaining efficient 
regeneration so that fracturing of the molecular sieve 
pellet will be minimized. Deactivation of the 
column is gradual, but a substantial recovery in capacity 
is regained by a periodic augmentation of the regenera- 
tion by a controlled burn off of strongly adsorbed sulfur 
compounds and hydrocarbons. The oxygen content of 
the burn off gas is controlled so that the bulk tempera- 
ture of the molecular sieve pellets does not exceed 
1050°-1100° F. 


sieve 


ACKNOWLEDGMENT 
The authors acknowledge the assistance and cooperation of Dr. Norman 
L. Carr and Mr. Harry C. Stauffer of Gulf Research & Development 
Company and Mr. W. F. Fulton of Warren Petroleum Corporation. Origi- 
nal presentation was before the Natural Gasoline Association of America, 
Dallas, March 15-17, 1961 


LITERATURE CITED 

1 Clark, E. L., Rhodes, H. Sek Raidt, R. A., and Lawrie, J. A., 
ening Liquid Hydrocarbons With Molecular Sieves,’’ 
Progress, 56, No. 9, September, * 

2 Fails, J. C. and Harris, W. 1 a aa Way to Sweeten Natural 
Gas,’’ The Oil and Gas Journal, 7 28, July 11, 1960. 

3 Rosen, J. B., Ind. Eng. Chem., 46, 1 590 (1954) 

* Design Manual for Octane Improveme nt, Book 4 ‘The Linde Company. 


’ *‘Sweet- 
Chemical Engineering 


PETROLEUM REFINER—l ol. 40, No. 4 





A SPECIAL REPORT 
GAS PROCESSING 


dhe hehy i : : 
4 — Se se Pepe 4 
2 “ ‘ 5 
a+ ~ ; 
aire 


Benton plant was changed from a cycling unit to one recovering more than 80 percent propane. 


Benton Plant: How It Was Changed 


Sunray stopped cycling at its The Benton plant of Sunray Mid-Continent Oil 
Company has been modified from a simple cycling plant 
Benton plant and added equipment to a gas liquids plant recovering 80 percent propane. 


To do this, refrigeration equipment was added; new 
for 70 percent propane recovery. steam, electric and absorber loads had to be satisfied. 


° ° Here’s how these problems were engineered. 
Here’s how they did _ it . 


PLANT HISTORY 
The existing Benton plant had been built some years 
J. J. Weatherby ago, near the town of Benton, Louisiana, and about 30 
Weatherby Engineering Co. miles from Shreveport. This plant was a cycling plant 
Houston with all residue gas being returned to two formations. 
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Production 


When the cycling phase had been completed in one 
formation, a gas sales contract was negotiated. Addi- 
tions to the plant were then required to: 
@ Increase gas handling capacity 
® Obtain a propane recovery of not less than 80 
percent 
@ Obtain a residue gas with a gross heating value 
of not less than 1,050 Btu/scf. 

There were two factors to consider in addition to the 
usual one of plant investment. Since sale of residue gas 
was starting, it was obvious that every day that elapsed 
start of gas sales and the operation of the 
new facilities meant an irretrievable loss of products. 
Consequently, it was important to get the plant into op- 
eration as quickly as possible. 


between the 


Since there was a presently operating plant that re- 
covered the bulk of the liquids, every day of shutdown 
time meant an even greater loss. Hence it was extremely 
important that such shutdown be held to a minimum. 
For this reason it was essential that a design be arrived 
at that involved the minimum modification of existing 
equipment. 


CHANGES NEEDED 
After analysis of the problem, it was decided that the 
best process would be one based on a combination of 
refrigeration and light oil. The plant was designed to 
operate on 166 molecular weight oil which corresponded 
to kerosine. The lean oil and the inlet gas were each 
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chilled to 15° F. To retain the propane extracted, it was 
necessary to chill the deethanizer overhead to 15° F. 


Refrigeration. There were two choices for obtaining 
this refrigeration. Due to the discontinuance of cycling, 
Sunray had surplus compressors which could be utilized 
for compressing propane refrigerant. This would, of 
course, require new cylinders on the compressors and 
rather extensive piping changes. We determined that we 
could install a steam-turbine driven centrifugal com- 
pressor for little more than the cost of changing the 
existing reciprocating compressors. Sunray felt they 
would have a use for these compressors elsewhere in 
their operations and that this was a cheap price for that 
much compressor horsepower. So, it was decided to in- 
stall a new centrifugal compressor using dichlorodi- 
fluoromethane as the refrigerant. 


Pump Drives. The new compressor called for more 
steam while the existing boilers were already pretty well 
loaded. The existing pumps were reciprocating steam 
pumps—so many that the pump building was unbear- 
ably hot in the summer time. To solve both problems, it 
was decided to convert these pumps to gas drive. To 
keep the Btu content of the residue gas up, it was essen- 
tial that high Btu plant vapors, such as the deethanizer 
discard, be compressed into the sales gas. Since plant 
vapors were no longer available for plant fuel, it was 
necessary to use lean residue gas. The steam line enter- 
ing the pump building was cut loose from the steam 
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FIGURE 1—Flow scheme for modified Benton plant shows new equipment shaded and 
how much existing equipment was used. 








system and connected to the fuel gas. Since this gas was 
available at an elevated pressure, it was simple to use it 
to drive the reciprocating pumps. This solved both 
problems—the shortage of steam and the uncomfortable 
temperature in the pump building. 


Electrical Load. Electrical generating capacity was un- 
comfortably tight in the existing plant without the addi- 
tional electrical load and it was originally planned to 
add additional generator capacity. However, this prob- 
lem was solved by the replacement of the power heads 
on the existing generators with new high compression 
heads. This increased their capacity from 150 KW to 
200 KW which was ample to take care of the increased 
load with a comfortable margin. 


Absorber Load. The main absorber had shown signs 
of distress with the present gas load. To handle the new 
gas load of 55 MMcfd, it was necessary to retray the 
absorber. This was done by cutting out the existing 
bubble-cap trays and replacing them with perforated 
trays of our own design. This worked perfectly, and the 
absorber carried the increased load easily. 


FLOW SCHEME 
The basic flow is as follows: The high pressure “D” 
sand gas entering at 1,040 psig enters a high-pressure 
separator where any free water is scrubbed out. The 
liquid hydrocarbon from this separator join the vapors 
from the Bodcaw separator, the liquid separated out 
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being returned to the existing distillate stripper. The 


f 


of the inter- 


mediate pressure gas-gas exchanger. It then is cooled 


gas joins the main gas stream upstream 


with water and enters a conventional glycol dehydrator. 
The dehydrated gas is exchanged with the cold residue 
gas and then passes to the gas chiller where it is cooled 
to 15° F with refrigerant. The gas then enters the high 
pressure absorber where it is contacted by lean oil 
entering at 15° F. The residue gas after passing through 
the 
the 
the 

It was originally planned to dehydrate the lean oil 
before chilling by the use of molecular sieve dehydra- 


gas to gas exchangers goes to gas sales except for 
minor portion that is compressed and injected into 
Bodcaw sand. 


tors. These molecular sieves were protected against clog- 
ging with foreign matter by first passing the oil through 
filters. The first relatively coarse filter was designed to 
remove solid particles from the oil. The second fine pore 
filter was designed to coalesce and remove free water 
from the oil to partially unload the dehydrator. Un- 
fortunately, the plant had operated for a number of 
years with a 240 molecular weight oil and when a light 
166 molecular weight kerosine was substituted, it started 
washing the system out. Fine particles were picked up 
by the circulating oil which passed through the first filter 
and rapidly clogged up the coalescing filter. This short 
filter life was too expensive to tolerate. Virgil McFall of 
Sunray tried using the 185# flash tank vapor instead of 
steam to strip the oil. This was so successful that all at- 
tempts to use the molecular sieve dehydrators were 
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For refrigeration system, a new centrifugal compressor was added using dichlorodifluoromethane as refrigerant. 


abandoned. Although there was a slight loss of product 
due to the saturation of the lean oil, it was not serious. 

The rich oil from the main absorber drops into the 
intermediate flash tank at 500 psig. The flashed gas 
after mixing with the intermediate pressure separator 
vapors passes through an exchanger where it exchanges 
with the cold I. P. (intermediate pressure) residue gas. 
Glycol is injected into the gas stream upstream of this 
exchanger. From the exchanger the gas passes through 
a chiller where it is cooled to 15° F and after having 
the glycol separated enters the I. P. absorber. 

The rich oil from the I. P. flash tank is flashed into 
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the 2353 flash tank with the flash vapor being recom- 
pressed into the I. P. absorber. The flashed oil passes 
through an exchanger where it is exchanged against the 
83° F lean oil and into the 185+ flash tank. The flash 
vapors are commingled with the deethanizer feed tank 
vapors, compressed to 500 psig and mixed with the 
liquid feed. A portion of these vapors is used to strip 
the oil. 

The deethanizer feed after being water cooled is sep- 
arated into liquid and vapor with each stream going 
through a solid bed dehydrator and into the deethanizer. 
The deethanizer overhead is chilled to 15° F with the 
noncondensibles going to gas sales. 

The bottoms pass to the existing chain of conven- 
tional fractionators. 

Since there are several points of refrigeration scat- 
tered widely through the existing plant, the cold liquid 
refrigerant is circulated through all chillers by a pump. 
The chillers operate flooded and disengaging space is 
not necessary in the various chiller shells. The separa- 
tion of refrigerant vapor and liquid is done back at the 
refrigerant compressor in the accumulator. This design 
kept the refrigerant lines small and simplified the task 
of finding room for them on crowded pipe racks. 

The flow sheet (Figure 1) shows the new equipment 
shaded. It is apparent that substantially all of the ex- 
isting equipment was used and that there was sur- 
prisingly little disruption of the existing plant. 


—_— 


—_—— 
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Phillips saved 55,056 
cfd of fuel gas in 

one case by reducing 
the excess air. Here’s 
how they went about 
improving boiler 
combustion efficiency 
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GAS PROCESSING 


Improving Boiler Efficiency 


Elmer Mason, Phillips Petroleum Co. 
Phillips, Texas 


It pays to check boiler combustion 
efficiency. Phillips Petroleum Com- 
pany found among its gas processing 
plants one boiler where the excess air 
was 83 percent instead of 18 percent. 
According to Phillips experience, here 
are the steps to improve boiler effi- 
ciency. 


Phillips Boilers. Many of our boilers 
in use today were built 30 years or 


Instruments that 


FIGURE 1—Gas analyzer. 


FIGURE 3—Draft gage. 


more ago. While these boilers are in- 
efficient by today’s standards, in most 
cases their replacement cannot be eco- 
nomically justified. And while we can- 
not change the boiler design to gain 
the higher efficiency of our more 
modern units, we can usually do a 
great deal to improve the combustion 
efficiency of these older boilers. 


In 


most cases our older boilers 


test combustion 


FIGURE 4—Dial 
optical pyrometer. 


thermometer and 
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were designed with stacks of sufficient size and height to 
provide the required furnace draft for maximum firing 
conditions. In actual service these boilers are frequently 
firing at loads well under the manufacturer’s maximum 
rating. It has been the usual practice to operate these 
boilers with the stack damper in wide open position. It 
is mainly due to this practice that our greatest Btu 
losses occur. 


Combustion Theory. An understanding of the basic 
functions of combustion is necessary before making 
changes for improving combustion efficiency. Combus- 
tion is defined as the union of carbon, hydrogen and 
some less important combustibles with oxygen, in the 
proper proportion to produce heat and light. 

Time, turbulence and temperature are the three main 
functions of the burners and furnace to attain proper 
combustion. Time is required for the oxygen to combine 
with the carbon for complete combustion in the furnace 
section. This will be influenced by the furnace size and 
burner design. Turbulence must be provided for thor- 
ough mixing of the gas-air stream so that the oxygen and 
carbon particles unite in the correct proportion within 
the available time imposed by the particular burner and 
furnace design. Finally, the ignition temperature of the 
carbon-air combination must be reached and sustained 
for combustion to be completed. With any fuel, the com- 
bustion processes are speeded up as the temperature in- 
creases. Oxygen must be supplied in the proper ratio 
with the fuel being burned. In our new boilers with me- 
chanical draft, automatic controls maintain the correct 
fuel-air ratio for good combustion. In our natural draft 
boilers, assuming the burners are properly sized and 
designed for the boiler, the correct amount of air can 
be regulated by secondary air adjustments to the burners 
and by stack damper adjustments. 

Generally speaking, approximately 15 to 20 percent 
excess air should be supplied to the furnace to assure 
complete combustion without the formation of carbon 
monoxide. It is not uncommon to find our natural draft 
boilers operating with 80 to 100 percent excess air. This 
results in a considerable loss of fuel since the high per- 
centage of excess air serves only to carry heat from the 


furnace and out the stack. 


Instruments Necessary. A certain number of instru- 
ments are essential for combustion testing; additional 
instruments will be found helpful in securing useful 
operating data. 

An orsat or gas analyzer (Figure 1), is used to deter- 
mine the percentage by volume of carbon dioxide, CO., 
oxygen, O., and carbon monoxide CO, in the flue gas. 
Portable combustion testers (Figure 2) are also available 


for flue gas testing. These instruments are designed to 


draw continuous samples of flue gas and indicate by a 


direct reading scales, the oxygen and carbon monoxide 


content of the flue gas. The draft gage (Figure 3) is nec- 
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essary to measure the furnace and stack draft. Other 
useful instruments are, a dial thermometer, for measur- 
ing flue gas temperature, and an optical pyrometer (Fig- 
ure 4) 

Only the gas analyzer and the draft gage are required 


for checking furnace temperatures. 


to properly regulate the furnace for good combustion. 
The other instruments would be required to help evalu- 
ate the savings resulting from increased efficiency. 

The process of securing combustion data and the nec- 
essary adjustments for improving combustion may vary 
slightly with boilers of different design. In general the 
procedures will be the same and will vary as to the 
amount of data desired and the adjustments required to 
suit the burner and furnace design of the particular unit. 


Test Data. The mechanics of testing and adjusting for 
desired results can readily be shown by reference to 
actual combustion test data shown in Figure 5. In this 
case data were secured with the boiler operating under 
normal conditions. The stack damper was in wide open 
position; the front burner shutters were 50 percent open. 
The test data secured under these conditions showed a 
furnace draft of —.34 inch WC. The flue gas analysis 
showed 10 percent oxygen which would indicate 83 per- 
cent excess combustion air. The flue gas temperature 
was 700° F and the furnace temperature 2330° F. 
After securing these data as indicated under Check 
No. 1, 
by reducing the excess air to the furnace. As shown 
under Check No. 2 the stack damper was closed to 60 


it was obvious that fuel savings could be effected 


percent open position. After adjustments were made, the 
flue gas temperature was reduced 40° F, the furnace 
temperature was increased 130° F and the percentage of 
excess air to the furnace was reduced from 83 to 18 
percent. 

Calculations based on these data show a possible fuel 
saving of 2,294 cfh or 55,056 cfd. 

Of course, all boilers will not be operating with as 
great a percentage of excess air as this example. In 
some cases, shorter stacks might limit the maximum 
firing rates. In other cases, the boilers are operating 
at near their maximum rating. 


Securing Data. In securing test data certain precau- 
tions should be observed. It is very important that the 
flue-gas sampling probe be installed at the proper place 
in the gas outlet section of the boiler. While the most con- 
venient sampling point is usually at the lower section of 
the boiler stack, there is often the chance of getting a false 
indication of the actual combustion air from the furnace 
because of air leakage around the base of the stack. It is 
usually better to install the sampling probe under the 
stack damper or through a drilled hole in the inspection 
door at the last pass of the boiler. 

Where it is obvious that the boiler setting is not tight 


as evidenced by cracks through the refractory and poor 
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OPERATION & COMBUSTION CHECK 





Plant Boilers or Preheaters_ Water Tube Boiler Date 





Unit Data 278 H.P. Vogt W.T. No. 3 Boiler House 





Burner Data_1 — 21" Coppus Fan Mix — 40 MM BTU @ 25# 





Boiler Steam Rate__ 22,600 #/nr. Steam Pressure 250 psi 


Fuel BTU 1022 Feedwater Temp. 272 °F Unit Fuel Volume 29,350 C.F.H. 





Simplified calculations for possible fuel savings by reducing 
excess combustion air. 

Unit No: 39 39 

Check No: 1 2 Conditions Combustion Data 

Burner Fuel 

Pressure Steam Vol. 22,600#/hr. fuel 9.52 CF air/CF 1000 BTU gas, no 

Stack Vol. 29,350 CFH, fuel HH excess air. 

Draft value — 1022 BTU — Boiler 

Furnace room air temp. 62°F 1022 BTU gas would require - 

Draft . 1022 x 9,52 = 9.73 CF Air/CF gas 

Stack Combustion Check No, l = 1000 

Temp. é flue gas temp. 700°F 

Furnace 83% excess combustion air. sp. ht. air at avg. temp. (700-62) = 

Temp. 0.252 BTU 

1 Check No. 2 — after adjust- 

— ments flue gas t emp. pe pe SP. ht. air at avg. temp. (660-62) = 
excess combustion air 18% 0.24 BTU 


l# air = 13.1 CF 





% C02 


% 02 - Combustion Check No, 1 

Total % 

CO2 + 02 183 x 9.73 = 17.8 CFH air/CF gas = total air to furnace w/83% excess 
100 air. 


C ae " : 
: a alee ate 17.8 - 9.73 = 8.07 CFH excess air above theoretical requirements. 


Air 29,350 x 8.07 = 236,855 CFH excess air. 
Damper v= 236,855 (700-62) 0.252 = 2,906,830 BTU required to heat excess air. 
% Open 13.1 
Shutters 2,906,830 = 2,844 CFH — gas required to heat excess air. 
% Open 1022 
Combustion Check No, 2 (after damper adjustment) 


118 x 9.73 = 11.48 CFH air/CF gas = total air to furnace with 18% 
100 excess air. 

11.48 - 9.73 = 1.75 CFH excess air above theoretical requirements. 

29,350 x 1.75 = 51,362 CFH excess air. 

51,362 (660-62) 0.24 = 562,598 BIU required to heat excess air. 

13.1 

562,598 = 550 CFH — gas required to heat excess air. 

1022 





Fuel Savings 
2,844 — 550 = 2,294 CFH gas saved by reducing excess air from 83% to 


Remarks:__ Boiler room temp. 62°F 





Stack damper adjusted from full open to 460% open 





FIGURE 5—Typical combustion check sheet shows this boiler can save 2,294 CFH gas by reducing excess air 
from 83 to 18 percent. ’ 
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Combustion Gas % CO2 & O2 By Volume 


20 40 60 80 100 


EXAMPLE FUEL 
Comp. Mol.% 
C02 387 

No 706 
1.23 

7185 

6.40 

6.87 

1.08 

1.51 

Cs 0.13 
SPGR-7 709 


120 140 160 180 200 220 240 


% Excess Air 


FIGURE 6--Use this chart to find excess air, if either the CO. or O: content of flue gas is known. 


fittings insulation around the drum heads, which will 
permit an appreciable quantity of air to dilute the gas 
sample, the excess air determination of the gas sample 
may be determined by the CO, reading of the gas 
analysis rather than by the O, reading. 


A handy chart for determining the percent of excess 
air (Figure 6) can be used for typical natural gas fuel 
in the range of 1000 Btu heating value. It will be noted 





About The Author 


Elmer Mason is supervising 
boiler and vessel inspector for the 
Natural Gasoline Department of 
Phillips Petroleum Company. 
Though residing in Phillips, Texas, 
he reports to the Bartlesville office. 
After studying metallurgy at the 
University of Oklahoma, he started 
with Phillips as a welder. From 
jobs as a field mechanic and boiler- 
maker, he was promoted to his 
present position in 1948. 











that by using this chart the excess air can be determined 
either by CO. or O. readings. 

The percentage of excess air can also be determined 
by use of the following formula: 

O, — CO/2 
100 x —.-----—_——> _— 
0.264N,—(O,—-CO/2 

The CO, percentage for an indirect measure of excess 
air will not be true for high hydrogen fuels; in that case 
the CO, readings will be less for the same excess air. 

Mechanical adjustments to improve combustion effi- 
ciency will be most effective where the steam demand is 
reasonably constant. Where there is a big change in firing 
rates due to load changes, a fixed damper position for 
controlling excess combustion air would not be practical. 
Under these conditions it may be possible to justify an 
automatic damper positioner to gain the benefits result- 
ing from the improved combustion efficiency. 

While improving combustion efficiency is only a part 
of the over-all procedures for improving the thermal 
efficiency of our boilers, it is usually the part over which 
we can exercise the most control. 

A program fitted to the needs of a particular plant or 
group of plants for periodic combustion checks and ad- 
justments of manual or automatic controls will show 
big dividends in fuel savings by improved combustion 
efficiency. 


% of Excess Air = 
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A SPECIAL REPORT 
GAS PROCESSING 


Nitrogen Removal: Its Costs and Profits 


A cryogenic process has been 
designed for removing nitro- 
gen from natural gas. Now 
you can evaluate its costs and 


profits 


Content 5 


Feed Gas 
Driers And 


System 


D. B. Jameson and L. R. Mann 
Air Products, Inc., Allentown, Pa. 


Natural gas with high nitrogen content can be up- 
graded to a product heating value of 950 Btu/scf. 
with this cryogenic process. This study shows how costs 
and profits for this process vary with plant capacity, 
feed gas pressure and nitrogen content. Profits are 
based on a 35¢/Mef gas sales price. 


Demand. The increasing demand for natural gas and 
decreasing new reservoir discoveries have resulted in a 
continuing increase in natural gas prices. The higher 
market prices have caused renewed interest in certain 
gas fields. These fields have not been previously devel- 
oped because of low Btu content caused by diluents such 
as carbon dioxide or nitrogen. Two large-scale plants 
recently constructed or planned accomplish removal of 
carbon dioxide to produce a marketable pipe line gas. 
The process described here is one by which a high- 
nitrogen-content natural gas may be economically 
treated for merchant sale. 


Process. The process is basically cryogenic in nature, 
employing feed gas drying, gas liquefaction, product 
fractionation, and revaporization of both the product 
and waste gas streams. Figure 1 is a schematic flow dia- 
gram of the process cycle. 

This cycle begins with a feed gas pressure of 2,000 
psig. The feed gas is dried by solid desiccant to an ap- 
proximate water dewpoint of minus 100° F. The dried 
gas is then cooled to minus 200° F and partially con- 
densed in the feed gas exchangers. In addition, the feed 
gas stream is cooled by furnishing reboil heat to the 
separation column. 

The cold feed gas stream is then expanded to column 
pressures into the column phase separator. A portion of 
the column bottoms or gas product stream is returned 
directly to the feed gas exchangers for revaporization at 
high pressure. The remaining portion of the column bot- 
tom stream, liquid at this point, is expanded and used 
as refrigerant to condense column reflux. The cold, low- 
pressure vapor stream is returned to the feed gas ex- 
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Regeneration 


Vent soste Product Gos 


500 PSIG 


-<— Product Gas 
& Recompress. 
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Nitrogen - Methane 
Separation 
Column 
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FIGURE 1—Flow scheme for process: Dried gas is cooled 
to —200 °F. 


changers. The column overhead vapor is partially con- 
densed to furnish reflux back to the column. 

The uncondensed gas, or waste nitrogen stream, is ex- 
panded and returned at low pressure to the feed gas 
exchangers and then to vent or reactivation gas use. The 
high- and low-pressure product gas streams are recom- 
pressed as required for pipe line delivery. 


Economics. Figures 2, 3, 4, and 5 illustrate economics 
of utilizing this process within these premises: 
1. Plant Design: 
a. Inlet gas ethane content equal to approximately 10 
percent of methane content. 
b. Inlet gas nitrogen content range: 40 to 60 mole 
percent. 
. Inlet gas pressure range: 500 to 2000 psig. 
. Inlet gas volume: 30 to 100 MMscfd. 
. Product gas heating value: 950 Btu/scf. 
. Product gas delivery pressure: 500 psig. 
. Compression duty in gas engine reciprocating units; 
all other power purchased electric power. 
. Economic Calculations: 
a. Inlet gas price for producing and gathering: 6 
cents/Mscf. 
. Product gas sales price: 35 cents/MM Btu. 
. Fuel gas charged at equivalent inlet gas price. 
. Electric power cost: 1 cent/kwh. 
. Inlet gas volume constant at plant capacity for 350 
days per year operation. 
. Amortization period and project life: 15 years. 
g. Straight line depreciation and other fixed capital 
costs averaged at 12 percent/year. 
. Federal and State Income Taxes: 54 percent/year. 
i. Labor staffing and maintenance needs typical for 
similar compression and low-temperature process 
plants. 
Understandably, the direct application of this proc- 
ess is limited to the extent that high nitrogen content 
gas sources are limited. Certain such gas producing for- 
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FIGURE 2—Varying plant capacity. 
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FIGURE 3—Varying nitrogen content in inlet gas. 
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FIGURE 4—Varying feed gas pressures. 
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FIGURE 5—Annual return on capital investment when the 
product gas sales price is 35¢ per MMBtu. 


mations are known, however, others will be discovered 
in the normal course of exploration for new petroleum 
fuel reserves, The combination of usual high formation 
pressure for such gas and proximity to high value 
markets will offer opportunity to produce the 
profitably. 

This study does not define processes and economics 
for removal of nitrogen when the primary purpose is 
increasing pipe line capacities or reducing gas transmis- 


gas 


gas 


sion costs otherwise. Such nitrogen removal is more 
logically associated with natural gas liquids recovery 
and is best evaluated separately for each situation. 


Original presentation was before the AIChE, Sept. 
28, 1960, Tulsa, and was released by the authors for 
exclusive publication in PETROLEUM REFINER. 
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Recover Sulfur with Zeolites 


Bench scale and pilot plant tests show gas 
sweetening and sulfur recovery using syn- 
thetic alkali metal aluminosilicate zeolites 
to be practical and economical 


Harry W. Haines, Jr., Kre!! and Associates, Houston 
G. A. Van Wielingen, J. C. Sproule and 
Associates, Ltd., Calgary, Alta., Canada, and 

G. H. Palmer, Maloney-Crawford Tank & Service 
Co., Ltd., Edmonton, Alta., Canada 


The Haines’ process for sulfur recovery, having 
proved itself in the laboratory, is now being tested on a 
bench scale unit and will soon be operated in the field 
at the pilot plant level. 

Estimates based on work completed to date indicate 
that battery-limits plant investment may be 20 to 30 
percent less than the cost of conventional desulfuriza- 
tion and sulfur recovery units. With a reasonable ad- 
sorbent life of approximately two years, operating costs 
should be 30 to 40 percent less than the costs of con- 
ventional plants. 

If temperatures can be controlled during air regen- 
eration experiments now in progress, the potential for 
inexpensive desulfurization and dehydration units is 
enormous in situations where sulfur recovery is imprac- 
tical and the quantity of sulfur dioxide produced can 
be vented to the atmosphere. Two-tower, combination 
sweetening-dehydration units at the wellhead, or on 
fuel gas systems, would become a reality, eliminating 
the need for costly central purification plants. 

Inert gas regeneration, another variation of the basic 
process, is being studied for the potential offered in 
the construction of desulfurization and dehydration 
units. 

In recent years new types of synthetic zeolites, par- 
ticularly alkali metal aluminosilicates (AMA), have 
broadened the horizon of gas treatment by adsorption. 
These materials, unlike many conventional desiccants, 
exhibit high equilibrium capacities for inorganic gases 
such as water vapor, carbon dioxide and hydrogen sul- 
fide.':* The data in Table 1 clearly indicate the super- 
iority of calcium aluminosilicates for removal of certain 
contaminants frequently encountered in natural gas 
streams. 

Unfortunately these new adsorbents strongly retain 
the adsorbate and regeneration is more difficult, with 
respect to the amount of heat required. Using water 


TABLE 1—Equilibrium Capacity of Calcium Aluminosillcates 
Inorganic Gases @ 77° F 


Equilibrium Loading 


| Partial Pressure 
| PSIA) SCF Per 100 Lbs. 


Component 





Water Vapor ; } 5 475 
Carbon Dioxide } 10 | 165 
Hydrogen Sulfide 3 | 180 
Sulfur Dioxide | 10 | 165 


» 








NOTE: These data were obtained from static isotherms. Dynamic ca- 
pacity is often 35—65 percent of the above values. 
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vapor as a specific example; regeneration gas tempera- 
tures of 350° to 400° F are typical for conventional des- 
iccants, whereas alkali metal aluminosilicates (AMA) 
usually require temperatures in the range of 600° to 
700° F for operation at maximum capacity and mini- 
mum dew point 120° to —150° F). However, AMA 
adsorbents have capacities 1% to 2 
conventional 
conditions. 


times those of 


adsorbents under identical regeneration 

Removal of inorganic contaminants by adsorption 
is not as simple as it may appear under cursory exami- 
nation. Acid gases have boiling points considerably 
lower than that of water and cannot be removed from 
the regeneration gas stream by condensation at normal 
cooling water temperatures, as indicated in Table 2. 
Obviously carbon dioxide does not condense at 100° 
F, regardless of available line pressure. In the case of 
hydrogen sulfide, its composition by volume in the purge 
stream must exceed 70 percent at a line pressure of 800 
psia, an unlikely value to be obtained in practice. This 
simply means that thermal regeneration cycles will con- 
sume a large and uneconomic quantity of sweet gas, 
since this gas must eventually go to a flare. Unlike 
conventional dehydration or C; hydrocarbon recovery 
units the purge gas is not returned to the main stream 
after condensation and removal of the adsorbate. 

There are, however, exceptions to any generalization. 
A case in point is the sweetening of liquid hydrocarbons 
with AMA adsorbents, wherein hydrogen sulfide is re- 
moved from propane.* Fifteen commercial units have 
been placed in operation, consuming 7500 to 9500 scf 
of purge gas at 400° to 550° F per 100 pounds of ad- 
sorbent. It should be noted that the hydrogen sulfide 
inlet concentrations are quite low, often less than 1 
grain per 100 scf. 

Success of these units has encouraged others to at- 
tempt purification of natural gas streams. The first 
large-scale experimental installation, which is no longer 
in operation, treated 2 MM scfd of sour gas contain- 
ing 95 grains of hydrogen sulfide per 100 scf and pro- 
duced a sweet gas containing less than .01 grains of 
hydrogen sulfide per 100 scf.* This prototype employed 
two 1,000-pound beds of adsorbent. Regeneration was 
accomplished in 14% hours by the use of hot oil circu- 
lated in imbedded coils, in conjunction with a purge 
of 1,000 to 6,000 scf per hour of natural gas.° The 
purged gas, which contained all of the hydrogen sulfide 
adsorbed, was burned in a flare. If this work had been 
successful, it would have reduced the purge require- 
ment to approximately one-tenth of the amount re- 


TABLE 2—Vapor Pressures of Inorganic Gases 


Vapor Pressure 


Normal Boiling 
°F @ 100° F (PSIA 


Component Point 





Water Vapor 212 949 
Carbon Dioxide 109 Te = 88 
Hydrogen Sulfide 76.5 555 
Sulfur Dioxide 14.0 84.5 


NOTE: These data can be compared with dry desiccant Cs recovery 
units where the normal boiling point and vapor pressure of n-pentane are 
96.9° F and 15.6 psia respectively. 
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quired in a conventional thermal regeneration cycle. 

Last year, additional pilot plant work was reported 
on the removal of acid gases from wellhead streams 
containing 5 percent carbon dioxide and .16 percent 
hydrogen sulfide.® This wellhead unit employed natural 
gas for regeneration. The authors found that AMA 
adsorbents continued to adsorb some hydrogen sulfide 
and water at a temperature of 400° F. They concluded 
that regeneration would probably consume 2 to 5 per- 
cent of the total gas throughout and proposed a regen- 
eration scheme employing imbedded heating coils. 

Realizing that thermal regeneration has these limita- 
tions, one company set up a small isothermal pressure- 
swing pilot plant in Canada to treat a natural 
stream containing 33 percent hydrogen sulfide and 12 
percent carbon dioxide.’ They apparently have con- 
cluded that pressure-swing is more advantageous for 
processing streams with high concentrations of acid 
gases. It has been reported that the sweet gas met 
Canadian pipeline specifications (less than 1 grain of 
hydrogen sulfide per 100 scf) and the acid gas was of 
a quality acceptable for sulfur recovery plants (less than 
5 percent hydrocarbons). No further data have been 
released. 


gas 


The engineering challenge, then, is one of develop- 
ing an economic and practical regeneration scheme. 
We reasoned, by virtue of their chemical composition, 
that AMA adsorbents would be a highly effective cat- 
alyst for promoting the Claus-Chance process reaction: 
Vv, (SO,) 60 °F. 
: ~ © 1 atm 


AH 53.5 Btu per scf H.S 


(HS), H,O), 


Adsorption And 
Depressurization 


Cooling And 
Repressurization 


Catalytic 


Regeneration 


gh se a 


O-, - 




















sei” 9 
' 
OF 


' 


Y 
' 


FIGURE 1—These are the points summarized in the mate- 
rial balance given in Table 5. 


TABLE 3—Basic Design of Pilot Plant 
Approximate Cycles Minutes 
Adsorption 15—25 
Depressurization f 15 
Regeneration 30 
Cooling 20 
Repressurization 5 0 
Sour Gas Thruput 2500 SCFD HaS 
Sulfur Recovery. 175 lb. per day 
Adsorbent Charge 100 lb. per tower 
H2S Loading 50—55 SCF per 


9x 


< a0 


100 Ibs. 
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This was confirmed in a small glass tubular labora- 
tory reactor. Subsequently, other research workers re- 
ported that a certain type of AMA adsorbent would 
initiate the Claus reaction at room temperature.*® 

60 °F. 
(H,S), + ¥2(O,)¢ ——> %(S,), + (H,O), 
1 atm 


AH = —232 Btu per scf H,S 


Armed with the knowledge that AMA adsorbents 
would promote the reaction between hydrogen sulfide 
and sulfur dioxide a chemical regeneration scheme 
devised wherein sulfur burner gases would be 
utilized to produce a condensable vapor during the re- 
generation cycle. This technological breakthrough im- 
mediately solved two problems. Here was a source for 
part or all of the heat required during regeneration and 
the amount of hydrogen sulfide vented from the unit 
could be drastically reduced. 


was 


One should bear in mind that chemical regeneration 
must, of necessity, be operated under controlled condi- 
tions to prevent excessive oxidation of hydrogen sulfide: 

F 60 °F. , : 
H,S), (SO,), + (H,O), 
1 atm 


AH = 588 Btu per scf H,S 


Otherwise, local temperatures may exceed 1100° F, 
the maximum regeneration temperature of AMA ad- 
sorbents. 


THE BASIC PROCESS 


For treatment of natural gas streams, the basic ad- 
sorption process will utilize four towers, one each for 
adsorption, depressurization, chemical regeneration, and 
cooling and repressurization. Raw gas flows upward 
through the adsorption tower. When the unit is operat- 
ing on a long cycle, sweet gas from this tower may be 
passed downward through the cooling tower into a 
heat exchanger and then to the transmission line. The 
purified gas will contain less than % grain of hydro- 
gen sulfide per 100 scf, less than 2 percent carbon 
dioxide, essentially no mercaptans, and less than 4 
pounds of water per MM scf. 

A second, or swing, tower is employed at the end of 
the adsorption cycle for depressurization inasmuch as 
it is preferred, at this time, to carry out the chemical 
regeneration step at relatively low pressures. Liquid 
sulfur from an accumulator is fed to a sulfur burner 
and these gases are cooled before entering the top of the 


TABLE 4—Pilot Plant Process Design 
H2S in Raw Gas: 2 to 20 Vol % 


Adsorption 
Sour Gas Flow Rate | 2—3.5 SCFM HaS 
Superficial Gas Velocity @ 500 psi.. } 1—15 ft. per min. 
Heat of Adsorption 4500—7800 BTT 
Temperature Rise | 25—65° F 
Depressurization 
Superficial Gas Velocity @ 30 psi | 4.5—13.5 ft. per min. 
Temperature Drop.... 10—12° F 
Regeneration 
Superfical Gas Velocity @ 30 psi 14.5 
Heat of Reaction sn 11,750 
Heat Requirement ; 
Temperature Rise 400 
Cooling 
Superficial Gas Velocity 50—70 ft. per min. 
Cooling Requirement 27 ,000—33,500 BTU per hr. 
Temperature Drop 450° F 
Repressurization 
Superficial Gas Velocity 6.5 


per hr 


16 ft. per min. 

17,950 BTU per hr. 
23,850—25,850 BTU per hr. 
450° F 


13.5 ft. per min. 
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FIGURE 2—Shows the arrangement of a three-tower system, on a single skid, 


for pilot plant testing and wellhead operation. 


regeneration tower. The sulfur dioxide and oxygen 
when excess air is fed to the burner) react with ad- 
sorbed hydrogen sulfide, producing sulfur and water 
vapor. These product gases leave the bottom of the 
regeneration tower and pass to a sulfur condenser. 
Liquid sulfur flows into the accumulator, residual hy- 
drogen sulfide, sulfur dioxide and nitrogen gases are 
vented to a stack, or may be incinerated with nat- 
ural gas. 

At the beginning of the cooling cycle the cooling 
tower is purged for a short period with natural gas to 
remove hydrogen sulfide, sulfur dioxide and nitrogen 
contained in the void space. When the unit is operating 
on a short cycle, a supplemental coolant is employed. 
When cooling has been completed this tower is returned 
to line pressure by a bleed stream from the main flow 
of inlet gas. 

Currently, the possibility of total air regeneration for 
use in situations where intermittent operation of the 
sulfur burner would be undesirable, and to permit 


sweetening of gases with low HS 
content in a two-tower system is 
being investigated. 

There are, as one might expect, a 
number of variations that can be 
applied to the basic process, depend- 
ing upon the composition and pres- 
sure of the inlet gas, cycle times 
required, and method of regenera- 
tion. The basic scheme has been 
named after its inventor, and is 
called the Haines process (Patents 
Pending 


BENCH SCALE UNIT 


At Edmonton, bench scale tests 





r Th are being made with various types 





+ 
“a 


of gas streams. This prototype is a 
—_—— §'0"——_—__e} 


be 2'6" olen 2'6' 
- 





single-tower system, wherein each of 
the cycles previously described can 
be carried out in sequence. The unit 
is also designed for operation at the 
wellhead, to obtain dynamic loading 
capacities of the adsorbent when unusual gas compo- 
sitions are encountered. Data from the bench scale unit 
can be extrapolated for commercial plant design, but 
the unit does not predict adsorbent life. 

This prototype has all the essential components of a 
commercial unit, including a sulfur condenser. It re- 
cords the instantaneous and integrated flow rates of the 
basic gas streams and provides adequate temperature 
profiles of the heat transfer fronts progressing through 
the tower. Material balances can be calculated on the 
basis of total hydrogen sulfide entering the system and 
sulfur collected after regeneration. Breakthrough of 
hydrogen sulfide in the effluent during adsorption is 
monitored by a lead acetate bubbler. The tower is con- 
structed from a 4-foot section of 4-inch, schedule 40 pipe. 


PILOT PLANT 
For commercialization of the process a small three- 
tower unit was required to demonstrate mechanical 


workability, and to verify adsorbent life—a major factor 


TABLE 5—Typical Pilot Plant Material Balance (Lbs. per Hr.) 


ADSORPTION AND 
DEPRESSURIZATION 


1 2 : 4 


COOLING 

Figure 1 
Stream 
Flows 


AND 
REPRESSURIZATION | 


100 Ibs/hr Raw Gas; 10 mol % H.S 


CATALYTIC REGENERATION 


6 8 9 | 10 il 





CHs 
H2S 


Coolant 


H20 


lotalLb. 100.00 79.10 


Hr. 


MOLS/HR 5.618 | 4.944 


CFH 63.8 63.5 
GPH 
remp. °F 


PSIG 
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2.67 


3.84 
20.40 
0.777 
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This unit, as indicated in Table 3, 
goes through four cycles in three towers, by intermittent 
operation on the raw gas stream. Adsorption and de- 
pressurization occur in the first tower, regeneration in 
the second tower, 
the third tower, at 

The pilot plant has a nominal hydrogen sulfide 
throughput of 2500 scfd, based on hydrogen sulfide 
loadings of 50 to 55 scf adsorbate per 100 pounds of 
activated adsorbent. 


in plant economics. 


and cooling and repressurization in 
30 minute switching intervals. 


It will process raw gas containing 
2 to 20 percent hydrogen sulfide by volume with the 
approximate operating conditions outlined in Table 4. 
Reasonable gas velocities prevail in all towers during 
each cycle. 

The heat requirement for regeneration is supplied 
principally from the heat of chemical reaction, and the 
balance from heat of the incoming burner 
gases. As an alternate method of operation additional 
heat may be 


sensible 


derived from partial combustion of hydro- 
gen sulfide by increasing the oxygen concentration in 
the gases leaving the sulfur burner. Excess air in 
amounts up to 300 percent of theoretical may be added 
to the sulfur 
below the 


burner without cooling the burner gases 
temperature required for regeneration. It 
should be noted that, in a process of this type operat- 
ing on a short cycle, the cooling requirement is quite 
large. 

The material balance in Table 5, 
tion with Figure 1, 
with a feed gas 
sulfide. It 


for use in conjunc- 
indicates pilot plant performance 
containing 10 mole percent hydrogen 
was merely a matter of coincidence, and 
convenient one, that the raw gas processed amounts to 
100 pounds per hour. Other compositions would involve 
different weight flow rates. 
Referring to Stream No. 2, the sweet gas from the 
adsorption step will contain considerably less than 4 
grain of hydrogen sulfide per 100 scf. 


During depres- 
surization the “dump” gas, 


Stream No. 3) on a short 


cycle may reach a maximum of about 2 percent of the 
total flow. 


At the present time, it is proposed feed 
this stream to the air intake on the sulfur 
flare for incineration of 


accumulator. 


burner, or 
tail gas from the sulfur 
The material balance is based on 50 per- 
cent excess air to the sulfur burner for production of a 
regeneration gas containing 14 
Stream No. 7). 
Hydrogen sulfide in Stream No. 
was calculated on an 


mole percent sulfur 


dioxide 
8 and Stream No. 9 
“unconverted” basis to indicate 
process efficiency, and to simplify interpretation of the 
material balance. This hydrogen sulfide is actually con- 
verted to sulfur dioxide through reaction with oxygen 
in the regeneration gas. Comparing Stream No. 10 with 
Stream No. 11, 40 percent of the net sulfur make is 
recycled to the sulfur burner for production of the re- 
generation gas. 

A general arrangement of towers on the skid is shown 
in Figure Each tower is constructed from an 8-foot 
section of 8-inch, schedule 40 pipe and designed to con- 
tain approximately 100 pounds of AMA adsorbent. The 
sulfur condenser and accumulator are placed on the skid 
adjacent to the towers. When the pilot plant is located 
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at a facility where amine unit off-gases are available, 
regeneration gas can be manufactured with a hydrogen 
sulfide burner. This procedure eliminates problems 
inherent with operating a small-volume liquid sulfur 
burner. 


Originally presented before AIChE, New Orleans, 
Feb. 27, 1961, and released by the authors for exclusive 
publication in PETROLEUM REFINER. 
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Thermo Data for Petrochemicals 


PART 28 — Gaseous Normal Alcohols 


The important thermo properties are presented for all the 
gaseous normal alcohols from methanol thru n-decanol 


H. A. G. Chermin, Centra! Laboratory 


Staatsmijnen in Limburg, Geleen, 
The Netherlands 


THE VALUES of the thermodynamic properties of 
gaseous n-alcohols as function of the temperature are 
given in the literature for methanol, ethanol, n-propanol 
and n-butanol. Upon critical examination, however, the 
calculations for ethanol, n-propanol and n-butanol ap- 
pear to be less accurate than might be inferred from 
the literature. Likewise, the commonly used values of 
the heats of formation of liquid and gaseous n-alcohols 
are no longer in agreement with the available literature 
data. For this reason the values for ethanol, n-propanol 
and n-butanol were recalculated and the values of the 
thermodynamic properties of the gaseous alcohols in 
the range C, C,, derived from them. 


LITERATURE DATA AND CALCULATIONS 


a. Heat of formation from the elements. The 
values most commonly used nowadays for the heat of 
combustion and the heat of formation of the n-alcohols 
in the liquid and gaseous states are those given by Ros- 
sini. Rossini’s values are based mainly on data taken 
from Richards and Davis? and from Verkade and 
Coops.* The latter investigators* give the heats of com- 
bustion of the liquid n-alcohols at 19.5° C. Allowing for 
the standard heat of combustion of benzoic acid of 
Jessup* accepted at present, conversion of these values to 
those valid at 25° C yields the heats of combustion of 
the liquid n-alcohols mentioned in Table 1. Also in- 
cluded in the table are the heats of formation of the 
liquid n-alcohols at 25° C calculated from the heats of 
combustion. 

Rossini’ gives the heats of evaporation of the higher 
n-alcohols calculated by extrapolation. This article, in- 
stead of extrapolation, uses the following heats of evap- 
oration : 


for methanol and ethanol: the heats of evaporation at 
25° C given by Fiock, Ginnings and Holton,°® 

C cal- 
culated by extrapolation of the values determined at 
higher temperatures by Williamson and Harrison,® 


for n-propanol: the heat of evaporation at 25 


for the n-alcohols C, and C;: the increase in the heat of 
evaporation per CH,-group was assumed to equal the 
increase of this quantity per CH,-group in the corre- 
sponding n-thioles. These values can be derived from 
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measurements by the Bureau of Mines’ Thermodynamic 
Group.” ** 10 


for the alcohols C,-C,,: the increase in the heat of evap- 
oration per CH.-group was assumed to be given by the 
increase of this quantity per CH.-group in the corre- 
sponding alkanes." 


The values thus found for the heats of evaporation 
at 25° C, and the derived heats of formation of the gas- 
eous n-alcohols are presented in Table1. 


TABLE 1—The Heat of Evaporation and Heat of 
of Gaseous n-Alcohols 


Formation 


—AM: (1 AH evap 
25 °C 25 °C 
kcal kcal 


Compound Formula mole mole mole 





173.64 + 0.05 
326.70 + 0.10 
482.29 + 0.24 
638.22 + 0.32 
794.31 + 0.40 
950.49 + 0.48 
1106.73 + 0.56 





‘H30H 
‘2HsOH 
‘3H7OH 
‘s4HoOH 
5H110H 
*e6H1:0OH 
‘7His0OH 
*sHi70H 


methanol 
ethanol 
n-propanol 
n-butanol 
n-pentanol 
n-hexanol 
n-heptanol 
n-octanol 
n-nonanol 
n-decanol 


57.05 + 0.05 4+ 0.01 
66.36 + 0.10 13 + 0.04 
73.14 + 0.24 41 + 0.10 
79.57 + 0.32 50 + 0.15 
3.59 + 0.20 
4.78 + 0.25 
5.96 + 0.30 
17.14 + 0.35 
18.32 + 0.40 | 92.07 
|} 19.50 + 0.45 | 97.00 





92.04 + 0.48 
98.17 + 0.56 
1262.99 + 0.64 |104.28 + 
‘o9Hi9OH [1419.25 + 0.72 |110.39 + 
‘;0H210H poe + 0.80 jt86.50 t 

! 





1 
l 
85.85 + 0.40] 1 
! 
1 











n + 1) H20 (1). 
> CaHens20 (1). 
> CoH on+20 (g). 


* Reaction CaHan420 (1) + 144 nO2 (g 2 (g 
t Reaction nC (s) + (n + 1 2(g)+ “O02 
t Reaction nC (s) + (n + 1) Ha (g) + 4% Oo (g 


b. Entropy and specific heat. The literature values of 
the entropies of the liquid n-alcohols at 25° C have been 
compiled in Table 2. Also included are the entropies at 
25° C of the gaseous n-alcohols given in the literature 
or derived by means of literature data from the entropy 
of the liquid alcohol. 


TABLE 2—titerature Values of Entropies of Liquid n-Alcohols 


| | 
| Liquid | Gas 
cal cal 
Ss 
mole °K 
298.15 °K 


S 


ole °K 
Compound Formula 298.15 °K Author Note 





‘Hs0H 30.3 + 0.2 | 
*2Hs0H 38.4 + 0.3 
*3H7OH 46.1 + 0.6 


methanol ! 
1 
1 
‘sHoOH 54.5 + 0.8 1 
l 
1 
l 


ethanol 
n-propanol 
n-butanol 
n-hexanol 
n-heptanol 
n-hexadecanol 


‘oH 30H 68.6 + 0.4 
*7HisOH 77.9 + 
‘1:6H330H 





1.0 4 
145.0 + 1.5 1 | 








* Calculated by means of the heat of evaporation mentioned above and the vapor tension 
given in.!? 

t Calculated by means of the heat of formation mentioned above and the vapor tension 
extrapolated from data in reference 17. 


The entropy of gas imperfection of gaseous n-pro- 

- cal 
panol, n-butanol and n-hexanol is smaller than 0.1—~—= 
mole °K 
and, for this reason, has been left out of consideration. 
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Specific heat values of gaseous methanol measured at 
constant pressure and corrected for gas imperfection 
have been published by Pitzer and Weltner’® and 
Barrow.'® The specific heats of n-propanol and n-bu- 
tanol at constant pressure (p = 750mm Hg) have been 
determined by Sinke and de Vries.’* These values have 
been corrected for gas imperfection by means of second 
virial coefficients given by Foz, Morcillo and Mendéz,’® 
and by Foz, Morcillo, Massia and Mendéz.*° The cor- 
rection was made in the known manner.*' In this way 


one gets: 


cal 
mole 4 


n-propanol C 


cal 
28.40 — 
mole K 


Cal 


mole “K 


n-butanol C 95.59 


c. Molecular constants 
Ethanol. The molecular constants of ethanol were 
taken from a publication by Barrow.*® Normal vibra- 
tions: 433, 805, 895, 1040, 1070, 1104, 1242, 1270, 
1300, 1398, 1450 (3) 2950 (5) and 3300 cm. Product 
of the moments of inertia I, I. I 2.249 IG + 
and ¢*.? 


Reduced moments of inertia Treacy, +.6 10-4° g cm? 


Treagy > 1.35 oe 10-49 ¢ cm? 


= 3300 _ cal _ 


The rotation barrier for the methyl group Vcx. > 
mole °K 


goo —cal__ 
mole °K 


and for the hydroxyl group Von > 


n-Propanol. The molecular constants for n-propanol 
were taken from a publication by Dyatkina.** Normal 
vibrations*®**; 324, 458, 752, 858, 888, 968 (2), 1055, 
1100, 1271, 1296 (5), 1457 (4), 2590 (7) and 3300 
'. Product of the moments of inertia I, I, I 
10 114 9 


cm 


1.677 cm’. 


Reduced moments of inertia 
10-49 g cm? 


10-89 g cm? 


10-49 g em: 


The rotation barrier for the methyl group 


3100 —al 


Vex, = (assumed) 
, mole 


cz 
3060 Cal 
mol 


cal 


mole 


for the ethyl group Voon; * (assumed ) 


and for the hydroxyl group Voy, calculated 


from the measured and the calculated entropies) 
n-Butanol. The molecular constants were taken from 
a publication by Dyatkina.*® Normal vibrations: ?* ** 


350, 392, 446, 826 (3), 955 (4), 1050, 1070, 1250, 1294 
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(7), 1450 (4), 1470, 2950 (9) and 3300 cm. Product of 
the moments of inertia I, I, I, = 8.444 * 10°*** g* cm*®. 


~—_ ° - 5% 40 ~ 2 
Reduced moments of inertia Treagy, = #.85 X 10-49 g cm 


= 2.038 & 10-39 g cm? 


Treg. i, 1.835 X 10-89 g cm? 


Treg = 1.27 10° g cm? 


‘ ald ; re cal 
Rotation barrier for the methyl group Vcu, = 3260 - 
a mole 


(assumed ) 


- 3260 al 


for the ethyl group Veou- ——— 
x mole 


(assumed) 


: ms cal 
Vogu; = 3260 ——— (assumed) 


for the propyl group 
mole 


749 _cal_ 


and for the hydroxyl group \ — 
mole 


‘ou = (calculated 


from the measured and calculated entropies 


The normal vibrations of n-propanol and n-butanol 
are only approximate values; hence it has not been 
attempted to identify these frequences with certain types 
of vibrations in the molecule. It is interesting to com- 
pare the rotation barriers for the hydroxyl groups in 
methanol 


16 


g00—cal = 


mole 


= 932- cal , ethanol \ 
mole 


\ 


OH OH 


cal 


mole 


n-propanol V,,, = 740 


and n-butanol Vo, 749_cal_ As 


: the 
mole 


the inaccuracy of 


P en Cal 
latter two barriers amounts to 100 — 150-——_, 

mole 
from this comparison that the rotation barriers for the four 
alcohols examined are equal within the limits of the experi- 
mental accuracy. 


it appears 


THERMODYNAMIC PROPERTIES OF THE 
n-ALCOHOLS IN THE IDEAL GAS STATE 
Using the molecular properties given above the spe- 
cific heat C°,, the enthalpy function — =. , the free 


: G° — H' 
energy function — -—— 


and the entropies of ethanol, 
n-propanol and n-butanol as function of the tempera- 
ture were calculated* in the known manner 
Rossini.*' 

The values of the thermodynamic properties of gas- 
eous alcohols in the range C; — Ci were calculated by 
means of the relation: 


(see e.s 


y 


ee 


‘n°*2n 


> J 


¢ (C,H,OH) + 


Ge on 


T 


H°, 


-Ringresp.S°-+Ring 


The values of the n-alkanes needed for this calcula- 
tion were taken from the well known API publication." 
The thermodynamic properties of alcohols from 


* Owing to lack of sufficient data no allowance was made for the effect 
of possible rotational isomers on the thermodynamic properties. Accord- 
ing to Barrow™ this is not necessary for ethyl alcohol. 
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ethanol up to and including n-decanol are given in 
Tables 3, 4, 5 and 6. The values of methanol mentioned 
in these tables were calculated by Ivash, Li and Pitzer.”® 
Upon comparison of the thermodynamic properties pre- 
sented in these tables with the measured values given 
above it will be seen that the agreement is satisfactory. 

The heat of formation and the free enthalpy of for- 


mation of the gaseous n-alcohols as function of the 
temperature were calculated by combining the enthalpy 
function and the free energy function of the alcohols in 
tables 4 and 5 with the corresponding functions of car- 
bon, hydrogen and oxygen" as well as with the heat of 
formation at 25° C given in Table 1. The results of 
these calculations are presented in Tables 7 and 8. 


TABLE 3——The Specific Heat of Gaseous n-Alcohols 


298.15 


Compound Formula 


TEMPERATURE °K 


500 1000 





methanol 


ethanol 


n- 
n 
n 
n- 
n 
n- 
n- 
n 


propanol 


-butanol 
-pentanol 


hexanol 


-heptanol 


octanol 
nonanol 


-decanol 


lo retain 


Compound 


internal consistency 


~H 30H 
*eH 5sOH 
*3H7OH 
*4H 9OH 
>s5H11:0H 
*6H130H 
*7H15sOH 
*sH170H 
*9H19OH 
>10H 210H 


10.49 
15.70 
20.98 
26.19 
31.6 


| 
| 
| 
| 





14.22 


22.81 
31.19 
39.52 
47.8 
56.0 
64.3 
72.5 
80.8 


89.0 


| 
| 


91.3 
103.0 
114.8 
126.5 





the values in Tables 3 to 8 are given to one more decimal place than is justified by the 





» calculation. 


TABLE 4——The Enthalpy Functions of Gaseous n-Alcohols 


Formula 


TEMPERATURE °K 





methanol 
ethanol 
-propanol 
n-butanol 
-pentanol 
-hexanol 
-heptanol 
-octanol 
-nonanol 
n-decanol 


CH 30H 
C2HsOH 
C3H70H 
C4H9OH 
CsHi1:0H 
CeH:i30H 
C7H15s0OH 
CsH170H 
CoH190H 
Ci0H2i:0H 





Compound 





to 


to © to 


whom 


Go SI fe G0 5160 Oo 


> Or Cr wm CO CO 


Or me COCONINO 
NEST CES Pe ao) 


m toon 
~] 


TABLE 5——The Free Energy Functions of Gaseous n-Alcohols 


Formula 


500 


TEMPERATURE °K 
600 1000 


Ge He, 


700 
cal 


mole 





methanol 
ethanol 
n-propanol 
n-butanol 


n-pentanol. . 


n-hexanol 
n-heptanol 
n-octanol 
n-nonanol 
n-decanol 


Compound 


CH 30H 
C2eHsOH 
C3sH70H 
C4HeOH 
*5H110OH 
~6H 1 30H 
>7H15OH 
>sH170H 
>9H 19OH 
>10H210OH 


Formula 


50.90 
59.62 
67.66 
75.07 
82.3 
89.4 


55.11 
65.49 


75.39 


TEMPERATURE °K 


500 600 700 
cal 


mole °K 





methanol 
ethanol 


n-propanol. 


n-butanol 
n-pentanol 
n-hexanol 


n-heptanol.. 


n-octanol. . 


n-nonanol. . 


n-decanol 


H 30H 
2H 50H 
3H7OH 
4H 9OH 
65Hi110H 
6H130H 
7H1sOH 
sH170H 
9H190H 
>10H 210H 


ANAAAANRANDANNDN 
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BON SOD DONA 
NOW AGCANNN 
MWONW OP S Ort 

SOC RRS 


66.32 68.91 
81.80 86.01 
96.89 102.59 | 
110.99 118.17 
125.5 134.2 | 


140.0 
154.4 
168.9 
183.3 


197.7 
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From the values for the free enthalpy of formation in 
Table 8, the contribution for the —OH group to the 
free enthalpy of formation was calculated by means of 
the group the CH, CH. 


groups.*° 


contributions of and 


(300 .. 600 °K) A Go 


f-OH (primary) 
$2,959 4. 1,134 10-2 T _keal_ 


mole 


“kcal 


mole 


(600 ie 1000 °K) “ G° f-OH (primary) 
— 43,103 + 1,158 x 10-? T 


(To retain consistency with the correlation men- 
tioned”* the values of these formulae are given to more 
decimal places than is justified by the accuracy of the 
correlation. ) 

By means of this group contribution and that of the 
CH.,— and —CH,— group the free enthalpy of formation 
of the n-alcohols from n-propanol upwards can be cal- 
culated as function of the temperature. The maximum 
kcal 


mole 


deviation found was 0.8 


TABLE 7—The Heat of Formation of Gaseous n-Alcohols 


Compound Formula 





methanol 
ethanol 
n-propanol 
n-butanol 


CH 30H 
( 
( 
( 
n-pentanol ( 
( 
( 
( 
( 
( 


2H 50H 
H7OH 
sH 9OH 
5H11OH 
6H130H 
>H1;0H 
sH170H 
9H19OH 
0H 210H 


48.12 
56.25 
61.76 
67.10 
72.30 
77.30 
82.26 
87.19 
92.13 
97.06 


n-hexanol 
n-heptanol 
n-octanol 
n-nonanol 
n-decanol 


TEMPERATURE °K 
500 


600 1000 
keal 


mole 





49.74 
— 58.42 
64.48 
70.43 
76.19 
81.78 
87.31 
92.82 
98.33 
103.84 


51.70 
60.71 
67.21 
73.63 
79.90 
85.97 
91.99 
98.00 
104.00 
110.01 


51.97 
60.98 
67.47 
73.89 
80.18 
86.25 
92.30 
98.33 
104.36 


107.98 110.39 


TABLE 8——The Free Energy of Formation of Gaseous n-Alcohols 


Compound Formula 


TEMPERATURE °K 


400 500 600 700 1000 





methanol 
ethanol 2H 50H 

n-propanol *3H 70H 

n-butanol sh 9OH 

n-pentanol 5H 11OH 
n-hexanol 6h i3s0H 
n-heptanol 7H{15sOH 
n-octanol si[170H 
n-nonanol ott 19OH 
n-decanol 10H 2:0OH 


‘H»OH 


SYMBOLS 
heat 


heat 


enthalpy of combustion 


enthalpy of formation from the elements 
= enthalpy ‘heat) of vaporization 


of of 


fugacity of one atmosphere 


enthalpy formation the ideal gas at a 


entropy 


of the ideal 


atmosphere 


= entropy gas at a fugacity of one 


heat capacity of the ideal gas 


one atmosphere 


at a fugacity of 


moment of inertia 
rotation barrier 


enthalpy function of the ideal gas at a fugacity 


of one atmosphere 


free enthalpy function of the ideal gas at a fu- 
~ gacity of one atmosphere 
= symmetry number 


free enthalpy (energy) of formation of the ideal 
gas at a fugacity of one atmosphere 


“Ibo 


14.2 


) 
> 
) 


« 


~I 


100 = he OO he 


—r- 
41 
50.44 
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Extend Hydrocracking 
To Heavy Stocks 


New data on Unicracking show ability of the process to 


handle high boiling materials 


W. I. Barnet, J. H. Duir, R. C. Hansford 
and A. J. Tulleners, Union Oi! Company 
of California, Brea, Calif. 


Unicracking has flexibility in handling a wide variety 
of feedstocks to produce varying proportions of gaso- 
line, diesel fuel and jet fuel, as required by changing 
seasonal or short-term market demands. Here are new 
data showing the extension of the process to the con- 
version of higher endpoint feedstocks. A previous article 
in PETROLEUM REFINER described the results of 
pilot plant studies on other feedstocks. Together, these 
two articles give a good representation of what this 
hydrocracking process can do in your refinery. 


One of the most significant recent advances in pe- 
troleum refining is the development of new hydrocrack- 


ing processes’ ** for the conversion of mid-barrel 
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EFFICIENCY, 
VOLUME PER CENT OF CONVERTED FEED 














CONVERSION OF FEED, VOLUME PER CENT 
FIGURE 1—As conversion is increased, the yield of C,-C, 
naphtha increases at the expense of the C,-400°F naphtha. 
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stocks. Unicracking is one of these processes which was 
developed primarily for the efficient conversion of mar- 
ginal cracking stocks to gasoline and high quality mid- 
dle distillate products. In general, marginal stocks are 
those which are not efficiently converted by catalytic 
cracking. 

The flexibility of Unicracking in handling a wide va- 
riety of feedstocks is further enhanced by its ability to 
produce varying proportions of gasoline, diesel fuel, 
and jet fuel. A previous paper’ described the results 
of pilot plant studies on the conversion of approximately 
600° F endpoint feeds, including a catalytic cycle oil, 
a high-nitrogen delayed coker gas oil, a fluid coker gas 
oil, and a heavy (467° F endpoint) catalytic naphtha. 
Capital investment and operating costs were presented 
for typical installations ranging from a capacity of 5,000 
barrels to 15,000 barrels per operating day. Several re- 
finery integration cases were also discussed. 
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GASOLINE YIELD, 

VOLUME PER CENT OF CONVERTED FEED 
@ 
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ASTM 0-86 END POINT, °F 


FIGURE 2—Decreasing gasoline endpoint increases the 
yields of C,-C, light naphtha. 
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The present paper presents new data on Unicrack- 
ing a 617° F endpoint straight-run gas oil, an 805° F 
endpoint straight-run gas oil, a 600° F endpoint coker 
gas oil, an 866° F endpoint full-range coker gas oil, and 
a 640° F endpoint catalytic cycle oil. The extension of 
the process to the conversion of higher endpoint feed- 
stocks is a recent research development. 


CALIFORNIA DELAYED COKER GAS OIL 

Coker gas oils derived from California crudes are 
typical problem stocks for catalytic cracking, because 
they are generally high in nitrogen and sulfur content. 
A 600° F endpoint California coker gas oil, having 
properties similar to those given in Table 1, was Uni- 
cracked at 75, 85, and 100 percent conversion to 400° 
F endpoint gasoline. 


TABLE 1—Unicracking California Delayed Coker Gas Oil 


Shy oy 
istillation, D-86, °F 


30 Percent 
50 Percent 
70 Percent 
90 Percent 


, Weight percent 
Nitrogen, total, weight percent 
Hydrocarbon Analysis, weight percent 
Paraffins 
Olefins 
Naphthene 


ASTM D-86 Endpoint, 
Yields 


C-¢ Dry Gas, SCF /bbl of feed 
Liquid Product, volume percent 
Butanes 
Cs5-Cé6 
C7-Plus 
Diesel Stock 


F | 





of feed 


Total Liquid Product 
Chemical He Consumption, SCF/bbl of feed 
Product Quality 

Cs-Ce Blending Stock 
Gravity, °API 79. 
Research Octane, +: 98.7 

C7-Plus Naphtha 
Gravity, °AP 
Research Octane, 


1640 


50.8 
87.0 


TABLE 2—Premium Diesel From Unicracking California Delayed 
Coker Gas Oil At 70 Percent Conversion 


Typical 
West Coast 


Unicracked Pp: ee 
iesel (1960 


Diesel 





Gravity, °API 35.8 
Distillation, D-158, °F 
Initial ° 430 
10 Percent 
30 Percent 
50 Percent 
70 Percent 
90 Percent 
Max. 
Sulfur, weight percent 
Nitrogen, total, ppm 
Pour Point, °F 
Cetane Number... 
Ramsbottom Carbon Residue on 
10 percent Bottoms, weight percent 
Color, ASTM D-1500 5 


31.0 


132 


The term, conversion, as used in this paper is defined 
as the volume percent of feed boiling-range material 
which disappears to form lower boiling products. Thus, 
100 percent conversion to gasoline means the complete 
disappearance of the feedstock boiling above the gaso- 
line range to yield gasoline and lighter products. Eff- 
ciency is defined as the volume of product per hundred 
volumes of converted feed. At 100 percent conversion, 
efficiency and yield are synonymous. 

The results from Unicracking the coker gas oil are 
summarized in Figure 1. As conversion is increased, the 
yield of 98-100 octane C;-C, light naphtha increases at 
the expense of the C;-400° F naphtha. Nevertheless, the 
yield of C;-400 


conversion to gasoline. 


F naphtha is high even at 100 percent 


The C,-plus naphtha requires reforming before it can 
be used as a gasoline blending stock. Some refiners pre- 
fer to limit the endpoint of their catalytic reforming 
stocks to 380° F or below. A study was therefore made 
of the effect of conversion to different gasoline endpoints 
on yields and quality in Unicracking a 600° F endpoint 
California coker gas oil at 85 percent total conversion. 
The results are given in Table 1 and Figure 2. The 
yield of C;-plus naphtha drops 4.7 percent, and the 
yield of C;-C, light naphtha increases by 3.2 percent 
as the endpoint of the product is reduced from 380° to 
350° F. Much smaller yield differences are shown for 
380° and 400° F endpoint gasolines. 

An increase of about two leaded octane numbers for 
the C;-plus naphtha occurs as the endpoint is reduced 
from 400° to 380° F. Another two octane numbers are 
gained in dropping the endpoint from 380° to 350° F. 
The leaded octane number of the C;-C, light naphtha 
remains fairly constant. 


TABLE 3—Unicracking High Endpoint California Coker Gas Oil 


Feedstock 

Gravity, °API 

Distillation, D-1160T, °F 

Initial 

10 Percent. 

30 Percent 

50 Percent. 

70 Percent 

90 Percent 

Max . 

Sulfur, weight percent 

Nitrogen, total, weight percent 

Hydrocarbon Analysis, weight percent 
Saturates.. o- ee 
Olefins 
Aromatics 
Heterocyclics 

Yields 

Conversion, volume percent 

C1-C3 Dry Gas, SCF /bbI of feed 

Liquid Product, volume percent of feed 
Butanes. , ; 
C5-Ce. 
C7-400° F. 

Total Liquid Product _ 

Chemical H2 Consumption, SCF/bbl of feed 





Product Quality 

Gravity. °API. 

Research Octane, + 3 ml TEL 

Motor Octane, + 3 ml TEI 

Hydrocarbon Analy sis, volun 
Paraffins ea 
Naphthenes 
Aromatics..... 

Nitrogen, basic, ppm 


e percent 
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= Hydrogen 


| Recycle 


Second Stage 
Reaction System 





Hydrogen 
Make Up | 














Untreated 
Feed _ Hydrogen _ 


Recycle 


Unicracking is a regenerative fixed-bed catalytic pro- 
cess, employing two stages of hydrocracking. While 
actual reaction conditions are determined by feedstock 
characteristics, such as boiling range and aromaticity, 
typical temperatures are 500-800° F and _ operating 
pressures are in the range of 500-2000 psig. 

Untreated feed and hydrogen recycle are charged to 
the first-stage reaction system, which operates as a 
once-through converter. Typical conversion to gasoline 
in this stage is 30 percent. The reactor effluent from the 
first stage is exchanged for heat recovery, condensed, 
and separated into a recycle gas and a liquid product 
in a high-pressure separator. This separator also re- 
ceives the second-stage reactor effluent. 

The second-stage, depending on the desired con- 
version, is either a once-through or a recycle cracking 
operation. Feed to this stage is the unconverted oil 
from the first stage plus any second-stage recycle oil. 
The effluent from the second stage is exchanged for 
heat recovery, condensed, and combined with the 
effluent from the first stage. 

The combined liquid products from the two stages 
are flashed in a low-pressure separator to remove 
most of the light ends before fractionation. The frac- 
tionator then separates the liquid product into four 





How Unicracking Works 


Depropanizer 


Fractionator Absorber Debutanizer 


Fuel Gas 
—__ $< = 
Butanes . 





— 




















: 


Cy- Ce 
Lael Bo ifn, 
C,- 400 °F 


- ~_ 
Diesel Blend Stock 
—— 


and 
F naphtha, 


fractions, an overhead product containing C, 
lighter hydrocarbons, a sidecut of C,-400 
a gas oil sidecut, and a bottoms product. 

The bottoms product is an excellent diesel blending 
stock. Where full-range diesel or jet fuel are desired, 
the gas oil sidecut may be produced directly as a high 
grade finished product. When operating at 100 percent 
conversion to gasoline, the bottoms product is elimi- 
nated, and everything boiling above gasoline is re- 
cycled to extinction in the second stage. 

The typical product recovery and _ fractionation 
system consists of an absorber, a depropanizer and a 
debutanizer. Flash gas from the low-pressure sepa- 
rator and product fractionator make gas are treated 
in the absorber for recovery of light gasoline com- 
ponents. Lean oil for the absorption is obtained from 
one of the fractionator sidecuts. The absorber rich 
oil is returned to the product fractionator for strip- 
ping. Overhead liquid product is depropanized and 
split into a butane and C.-C, fraction in the debuta- 
nizer. 

For more details on how the process handles certain 
feedstocks see: “Unicracking Gives New Refining 
Step,” PETROLEUM REFINER 39, NO. 6, 169 
(1960). 








The high quality of the C;-plus naphtha as a reform- 
ing stock is shown by its high cyclics content of about 
70 percent.* The remaining 30 percent is composed very 
largely of isoparaffins. 

An excellent diesel fuel can be produced from coker 
gas oils by Unicracking. The properties of a full-range 
diesel fuel produced from this 600° F endpoint Califor- 
nia coker gas oil are listed in Table 2. The properties 
of a typical West Coast diesel fuel are also given for 
comparison. The main points of superiority of the Uni- 
cracked diesel fuel are the high cetane number, low 
pour point, and very low sulfur content. 


In other development work, the Unicracking proc- 
ess has been applied to a full-range 866° F endpoint 
coker gas oil from California crudes. This feedstock 
has been processed at 100 percent conversion to 400° F 
endpoint gasoline. The results are give in Table 3. 

In spite of the high sulfur and very high nitrogen con- 
tent of this heavy feedstock, excellent yields of high 
quality light naphtha and C,-400° F reformer feed are 
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obtained. The high cyclic hydrocarbon content of the 
C;-400° F naphtha and the very low nitrogen content 
are noteworthy. 

As would be expected with such a difficult feedstock, 
the consumption of hydrogen is relatively high. How- 
ever, this is accounted for by the high liquid yield and 
the high naphthene content of the heavy naphtha. Fur- 
ther studies are required to develop the commercial po- 
tential of Unicracking such high endpoint feedstocks 
at 100 percent conversion to gasoline. 


CATALYTIC CYCLE OIL 

One of the major applications of Unicracking is the 
conversion of catalytic cycle oils to gasoline. This type 
of feedstock is refractory toward catalytic cracking be- 
cause of high aromaticity, and it is not very efficiently 
converted to gasoline by recycling in that process. 

A 426-640° F catalytic cycle oil, derived from a high- 
sulfur foreign crude, was Unicracked at 80 percent con- 
version to 400° F endpoint gasoline. This feedstock con- 
tains 60 volume percent aromatic hydrocarbons plus 
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heterocyclic sulfur and nitrogen compounds. The proper- 
ties of this feed along with product yield and quality 
data are listed in Table 4. 

The efficiency of conversion to C,-400° F gasoline is 
three percent higher than that obtained with the less 
aromatic 600° F endpoint California coker gas oil. The 
most outstanding results are the 10 percent higher yield 
of C;-plus naphtha and the high octane number of this 
fraction. The leaded Research and Motor ratings of 94.2 
and 85.6, respectively, are high enough for the regular 
grade gasoline pool without reforming. This fraction is 
a prime reforming stock because of its high initial octane 
number and its high cyclics content (aromatics plus 
naphthenes) of 81 percent. Upgrading to premium 
grade gasoline blending stocks requires only mild cata- 
lytic reforming. 


STRAIGHT-RUN GAS OILS 


It was of interest to obtain yield-quality data in Uni- 
cracking a Mid-Continent 
straight-run gas oil to produce light naphtha, a C;-plus 
reformer feed, and a diesel blending stock. The data 
from processing such a feedstock are listed in Table 5. 
This low aromatic gas oil produced a high yield of light 
products, including about 32 percent of C;-C, naphtha 
having the usual high octane quality obtained from 
other feedstocks. The C;-400° F naphtha contains 60 
percent of cyclic hydrocarbons, making it a good cata- 
lytic reforming stock. The diesel blending stock has an 


exceptionally high cetane number of 76 


low-sulfur, low-nitrogen 


The conversion of higher endpoint straight-run gas 
oils to premium jet fuel is a very attractive application 
of Unicracking. The quality of the jet fuel is particularly 
high when this fraction is synthesized from higher boil- 
Table 6 shows the results obtained in 
Unicracking an 805° F endpoint gas oil from a Middle 
East crude in an operation where jet fuel production 


ing range feeds. 


is the primary objective. The premium grade full-range 


TABLE 4—Unicracking Catalytic Cycle Oil 


Feedstock 

Gravity, °API..... 

ASTM Distillation, D-158, °F 

Initial Tey 

10 Percent 

30 Percent 

50 Percent 

70 Percent 

90 Percent 

Max : 

Sulfur, weight percent 

Nitrogen, total, weight percent 

Hydrocarbon Analysis, volume percent 
Saturates.. 30 
Olefins 10 
Aromatics and Heterocyclics : 60 

Yields 

Conversion, volume percent... . 80 

Efficiencies, volume percent of converted feed 
C4-400° F EP.. . 
C5-400° F EP 109.6 
C7-400° F EP 86.7 

C1-C3 Dry Gas, SCF /bbl of feed | 70 

Liquid Product, volume percent of feed - 
Butanes 8.7 
C5-Cée 18.3 
C7-Plus 69.4 
Diesel Fuel 20.0 


0.0380 


120.5 


116.4 
2090 


Total Liquid Product : 
Chemical Hz Consumption, SCF /bbl of feed 


C7-400° F 





Gravity, °API 

Research Octane, + 3 ml TEI 

Hydrocarbon Analysis, volume percent 
Paraffins : 19 
Naphthenes : 35 
Aromatics . 46 


36.8 
94.2 


Diesel Blending Stock 





Gravity, °API 
ASTM Distillation Range, D-158, °F 
Centane Number 


28.0 
574-676 
55 


jet fuel was produced directly from the pilot plant at 
100 percent conversion to products boiling below 
316° F. 

The 71 percent yield of premium quality jet fuel is 
particularly outstanding, as is the moderate hydrogen 
consumption. The excellent burning properties of the 
fuel are shown by the smoke point and high lumino- 
meter number. Other properties which contribute to the 
high quality of this jet fuel are the low freezing and 
pour points, low sulfur content, and low aromatic hy- 


drocarbon content. 





to form substituted monocyclic hydrocarbons. The 
substituent side chains resulting from this splitting are 
generally highly branched and are readily cleaved 
from the remaining ring structure to form isoparaffins. 
Isomerization of light paraffins is slow under the con- 
ditions of Unicracking, and therefore the iso-to-normal 
ratios observed are much higher than would be ex- 
pected on the basis of thermodynamic equilibria. 

Another mechanism for producing isoparaffins is 
the isomerization of heavy paraffins to isoparaffins, fol- 
lowed by splitting to lighter isoparaffins.*:* The mech- 
anism is similar to that involved in catalytic cracking, 
except that no olefins are produced because of the 
hydrogenating environment. 

Monocyclic rings are much more resistant to splitting 
under the conditions of Unicracking than are poly- 





What Unicracking Does 


PROBABLY THE MOST important reaction in Unicrack- 
ing is the partial hydrogenation of polycyclic aromatic 
rings, followed by rapid splitting of the saturated rings 


cyclic rings. For this reason, the gasoline produced 
from feedstocks containing a high percentage of cyclic 
hydrocarbons characteristically contains a high pro- 
portion of cyclic hydrocarbons. This, in conjunction 
with the high ratio of isoparaffins to normal paraffins, 
results in the production of excellent feed for catalytic 
reforming. If the Unicracking feedstock is highly aro- 
matic, the gasoline produced contains a fairly high 
proportion of aromatics and does not require reforming 
for regular grade gasoline. 

Although the feedstock to the process may contain 
several percent of sulfur and nitrogen compounds, the 
liquid products from Unicracking are practically free 
of both sulfur and nitrogen. The presence of only a 
few hundredths of a percent of nitrogen will make even 
a straight-run gas oil an inferior feed for catalytic 
cracking. However, high-nitrogen feedstocks are readily 
and efficiently converted in Unicracking. 
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TABLE 5—Unicracking Low-Sulfur Straight-Run Gas Oil 


Feedstock 

Gravity, °API 

ASTM Distillation, D 

Initial 

10 Percent 

30 Percent 

50 Percent 

70 Percent 550 

90 Percent 575 

617 

0.095 
0.0040 


ight percent 
Nitrogen, total, weight percent 
Hydrocarbon Analysis, volume percent 
Saturates 80 
Olefins { 
Aromatics 
Yields 
Conversion, volume percent 
Efficiencies percent 
C4-400° F ‘ 
Cs5-400° F 
C7-400° F EP 
Ci-C3 Dry Gas, SCF 
Liquid Produc 


and Heterocyclics 


of converted feed 


bbl of feed 


t, volume percent of feed 


Gravity, °API 50.5 
Research Octane 3} ml TEI 1.3 80.2 
Hydrocarbon Anal volume percent 
Paraffins } 10 
Naphthenes ] 16 
Aromati l 14 








Diesel Blending Stock 
Gravity API 10.1 
ASTM D-158 Distillati 570-630 
Cetane Number 76 





TYPICAL CAPITAL INVESTMENT 
costs 


AND OPERATING 


Typical boundary limit process unit capital invest- 
ments for Unicracking are presented in Table 7. Invest- 
ment data were developed with the assistance of C F 
jraun & Co. The capital estimates are related to plants 
in which. 

nominally 400-600° F by 


® Feed boiling range is 


ASTM distillation. 


@ Feedstock characteristics are typical of a catalytic 
cvcle oil. 


@ Chemical hydrogen consumption is 1600 scf/bar- 
rel of feed at 70 percent conversion and 2,000 scf/bar- 


rel of feed at 90 percent conversion. 


® Catalytic reforming is the source of hydrogen. Re- 


former offgas contains 80 volume percent hydrogen and 


is available at 400 psig. Hydrogen compression and con- 
centration are included in the investment estimate 


TABLE 7—Typical Investment and Operating Costs 


Costs, $ Bbl. 


Direct 
Operating 


Unit Capacity Conversion 
3psd | Vol. Percent 


Capital 
Investment 





5,000 70 
5,000 00 
15,000 70 
15,000 90 


600 to 720 0.34 
700 to 850 0.40 
450 to 520 0.30 
550 to 620 0.36 
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TABLE 6—Jet Fuel Production From 805° F Endpoint S.R. Gas Oil 


Feedstock 
Gravity, °API 
ASTM Distillation, D 
Initial 
5 Percent 
30 Percent 
50 Percent 
70 Percent 
90 Percent 
Max 
Sulfur, weight percent 
Nitrogen, total, weight percent 
Aniline Point, °F 
Hydrocarbon Analy 
Paraffins 
Naphthenes 
Aromatic 
Heteroc\ 
Yields 
Conversion, \ ime percent 
Ci-C3 Dry Gas, SCF /bbl 
Liquid Product, \ 
sutane 
Cs5-Ce6 
C7-285° F 
Jet Fuel 
tal 
Chemical He Consur 
Jet Fuel Quality 
Gravit) API 


ASTM Distill 


1160T, ° 


is, weight percent 


] 
clics 


] 


olume percent 


90 Per 
Max 
Hydrocar 


® Product fractionation is included to produce fuel 
C;-180° F light naphtha, 200-400° F 
heavy naphtha and a diesel fraction. 


butanes, 


eas, 
e@ All drives are electric. 
® Initial catalyst charge is included in the investment 
A range of capital costs is presented to illustrate the 
effect of heat economy, construction standards and plant 
location on investment. 


70 and 
90 percent conversion are presented in Table 8. These 


Operating requirements for Unicracking to 


requirements are for plants with good heat economy and 
correspond to the feedstock and hydrogen consumption 
indicated above. Fuel gas requirement does not include 
hydrogen consumed or a credit for fuel gas produced by 
the process. Catalyst replacement cost is estimated from 
laboratory and pilot plant experience. The direct oper- 
ating costs derived from the operating requirements 


TABLE 8—Unicracking Operating Requirements for 


Catalytic Cycle Oil 


a Light 


Conversion, Volume Percent Feed 





Hydrogen Consumed (chemical), SCF /bb! d j 2000 
On-Stream Efficiency, percent 
Operating Manpower 
- 5,000 BPOD 
> 5,000 BPOD 
Fuel, 108 BTT 
Power, KWH/b 
Cooling Water 
gal/bbl feed 
Catalyst Replacement, dollar 
Chemicals, dollars /bbl feed 
Maintenance, annual cost as | 


yperat 





EXTEND HYDROCRACKING.. . 


presented in Table 8 are also given in Table 7. Rates 
used to establish the above costs were: 

© Operating manpower—$100/man-day. 

® Fuel—$0.35/million Btu. 

®@ Power—$0.008 kwh. 

® Cooling water circulation—$0.015/thousand gallons. 

Capital and operating costs are affected by the purity 
of makeup hydrogen. For example, if a 95 volume per- 
cent hydrogen makeup were available from a hydrogen 
production unit at 120 psig, the capital costs for these 
cases would be reduced approximately 7 percent and 
direct operating costs would be reduced by $0.01 /barrel 
feed. 

On-stream efficiency of Unicracking units is expected 
to be greater than 90 percent. For purposes of evalu- 
ation, an efficiency of 92 percent is suggested. This ef- 
ficiency includes time required for regeneration of cat- 
alyst and an annual shutdown for equipment inspection 
and repair. 

Unicracking offers an economically attractive process- 
ing route for conversion of refractory middle distillates 


to gasoline, jet fuels, turbine fuels and diesel. It also pro- 
vides the refiner a greater degree of flexibility in product 
distribution to meet seasonal or short term demands. 
Refinery integration and economics of Unicracking and 
other hydrocracking processes have been discussed in 
recent literature.''*»*:* Yield-quality and capital-operat- 
ing requirement data presented here are designed to per- 
mit preliminary evaluation by the refiner considering the 
application of Unicracking to his particular situation. 


Original presentation was before the American Insti- 
tute of Chemical Engineers, New Orleans, March 1, 
1961. 

ACKNOWLEDGMENT 

The authors wish to thank the management of the Union Oil Research 

Department for permission to publish this paper. The contributions of 


many members of the research staff in obtaining the data reported here 
are gratefully acknowledged. 


LITERATURE CITED 


1. Hansford, R. C., Reeg, C. P., Wood, F. C. and Vaell, R. P., Pet. 


= * 


Ref., 39, No. 6, 169-176 (1960). 
2. Scott, j. W., Robbers, J. A., 
Pet. Ref., 39, No. 5, 


Paterson, Lavender, H. M., 
161-8 (1960). 

Sterba, M. J. and Watkins, C. J., ‘“‘Production of Gasoline from 
Distillates, “42nd Meeting WPRA, San Antonio, Texas, March, 1960. 

* Vaell, R. P., Paper Presented at the 35th Annual Meeting of the 

California Natural Gasoline Association, Santa Monica (October, 1960). 

Flinn, R. A., Larson, O. A. and Beuther, H., Ind. Eng. Chem., 52, 
153-6 (1960). 

Archibald, R. C., Greensfelder, B. S., 
Ind. Eng. Chem., 52, 745-50 (1960). 


Holzman, G. and Rowe, D. H., 





About 
the 
Authors 


Barnet 


Walter I. Barnet is a senior section leader in 
the Process Development Division of the Re- 
search Department of the Union Oil Company of 
California. He has with Union since 1951, en- 
gaged in pilot plant studies of various refining and 
petrochemical processes. He was employed by the U.S. 
Bureau of Mines at Laramie, Wyo., from 1945 to 1951, 
doing hydrogenation and retorting research on oil 
shale. Previous work includes process development of 
alumina production from clay and anorthosite and 
correlation of pipeline corrosion with soil character- 
istics. Mr. Barnet has a B.S. and an M.S. in chemical 
engineering from the University of Washington. 


been 


John H. Duir is a process engineer in the Process 
Development Division of the Research Department, 
Union Oil Company of California. He has a B.S. de- 
gree in chemical engineering from Oregon State Col- 
lege and has been affiliated with Union Oil Company 
since 1954. His work for the past five years has been 
principally in the evaluation and process design of 
catalytic processes. 


Rowland C. Hansford is a senior research assoc iate 
with Union Oil Company of California, Brea, Calif. 
He received his B.S. degree in chemistry from Davis 
and Elkins College in 1933 and a M.S. degree in chem- 
istry from George Washington University in 1937. 





Duir 


Hansford 


Tulleners 


From 1933 to 1952 he was employed first by the E. I. 
du Pont de Nemours Company as a works chemist, 
and then by the Socony-Vacuum Oil Company as a 
research chemist and research associate. In 1952 he 
joined the Union Oil Company of California as a re- 
search associate. He holds numerous patents on ther- 
mal and catalytic production of aromatics, cracking 
catalysts, reforming catalysts, desulfurization catalysts, 
hydrocracking catalysts, and petrochemicals. Hansford 
is a member of the ACS and the AAAS. 


Anthony J. Tulleners is a research associate in the 
Process Research Division of the Research Depart- 
ment, Union Oil Company of California. He received 
his M.S. degree in chemical engineering in 1929 and 
his Ph.D. degree in 1933 from the Technical Univer- 
sity of Delft (Holland). From 1933 through 1942 he 
was employed by the Royal Dutch Shell concern and 
worked for several of their subsidiaries, both in the 
United States and overseas. Since 1942 he has been 
with the Union Oil Company or its affiliates. Dr. Tul- 
leners has had wide experience in petroleum and petro- 
chemicals product and process research and holds 
several patents in these fields. His recent assignments 
have been in the field of light and heavy oil refining, 
production of petrochemicals and the economic evalu- 
ation of petrochemicals processes. He is a member of 
ACS, the AIChE and a registered professional engi- 
neer in California. 








PETROLEUM REFINER 


Vol. 40, No. 4 





Irregular Piling Design Simplified 


Using a small, accurate graph of the piling’s radii of 


gyration, the section moduli can be easily calculated 


Andrew A. Brown, Union Carbide Chemicals 
Company, South Charlestown, W. Va. 


IN THE FIELD of structural design it is necessary 
sometimes to place equipment on a system of piles 
which are arranged in an irregular pattern. This could 
be caused by avoiding obstructions such as underground 
utilities or by putting to use piling previously driven for 
other purposes. The determination of the section moduli 
of the integrated pile group is complicated because wind 
or seismic forces have to be considered in combination 
with other off-center loads; thus, the section modulus 
usually has to be computed about a number of axes. 

The solution presented here is based on the use of the 
ellipse of “modified radii of gyration.” This method per- 
mits the designer to construct a graph to a small, yet 
accurate, scale of the pile group’s radii of gyration for 
purposes of computing section moduli. If the ellipse of 
inertia were to be drawn, the drawing would have to 
be large to remain accurate. In the illustrative example, 
the graphical values are 9.03 to 10.71 as compared to 
81.47 to 113.12. The steps in the order of their accom- 
plishment are outlined below: 


@ The centroid of the given pile system is located with 
respect to an assumed set of rectangular axes. 


Then, the origin of the axes is transferred to this 
point and the moment of inertia is computed about 
the new “x” and “y” 
that the area of each pile is unity and the moment 
of inertia of the area of the pile about its own cen- 
troidal axis is negligible. 


axis. The assumption is made 


The location of the principal axes of inertia is then 
determined by a method to be developed later. The 
angle which the present set of axes makes with the 
principal axes of inertia is determined and the “x” 
and “y” axes are rotated about the origin this amount, 
thereby establishing a system of rectangular coordi- 
nates (x’, y’) about which the product of inertia of 
the pile system is zero. 

The moment of inertia of the pile group is transferred 
with respect to the respective principal axes. The 
ellipse of “modified radii of gyration” can now be 
constructed by using VI,’ = major axis “a” and 
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Vi minor axis “b.” It should be drawn on the 
pile arrangement so that “a” is measured along the 
x’ axis and “b” the y’ axis. The center of the ellipse 
coincides with the centroid of the piles. The general 
equation of an ellipse when the center of the ellipse 
is the pole and the major axis is the polar axis is 


a°b? 


p? “ 
a2cos?6@ —+- b2sin2@é 


2b? 


3y transportation, a*cos*@ + b*sin*@ . It is 


inertia with re- 
spect to any angle, or pile, one should scale the pole 


obvious that to get the moment of 


distance “,” to the elliptical surface along the line 
formed by drawing a line from the pole through the 


center of the pile or point in question and substitute 


Ix’) (Iy’) 
p- 


it in the formula - 


The Theory And Derivations of the formulas substan- 
tiating the various steps are briefly presented below. The 
moment of inertia of an area with respect to rectangu- 
lar axes “x” 


and “y” are: 


‘ y°dA, and I, x*dA. 


The moment of inertia about an axis rotated an angle a 


from the “x” axis is: 


Ix’ I. cos2a sin@ cosa (1) 


Pile Loyout 
Scale =|"- 4'0" 
Ellipse Of Modified 
Radii Of Gyration 
Scole I's 4°? 





FIGURE 1—This irregular pile group was used to support 
a tall cylindrical vessel. 


137 





Irregular Piling Design Simplified . . . 





To locate the axis about which the moment of inertia 
is a maximum about one axis and a minimum about 
the other, we take the first derivative of equation (1) 
of I,’ with respect to a and place the differential co- 
efficient equal to zero, 


dIx’ 


da 


2 Ix cosa sine -+- 2 Ty cose sina 


2 Ixy (cos*a — sin?a 0. 


Ix) 2 cos@ sina = 2 Ixy (cos?a sin?a 


cos2a@ — sin2a cos 2a 


2 cos@ sina sin 2a 


Iy Ix) sin 2a 2 Ixy cos 2a 


2 Ixy 


(Iy Ix) 


there is a 
maximum and minimum value of I. There are two 
values of 2a corresponding to the same value of tan2qa. 
They are 180 degrees apart and the values of a will 
differ by 90 degrees. If Ixy equals zero, which will al- 


‘ 


ways be the case if either the “x” or “y” 


For the value of a given by equation (2) 


axis is an axis 
of symmetry, the value of @ is zero. Axes of symmetry 
of an area are always principal axes of inertia and the 
moments of inertia about these axes are principal mo- 
ments of inertia. 

So, with a set of rectangular axes, the origin of which 
is located on the centroid of the pile group, the mo- 
ments of inertia can be computed and the angle made 
with the principal axes of inertia found. Then the prin- 
cipal moments of inertia can be computed. The moment 
of inertia about an axis making the angle a with respect 


to a principal axis of inertia is Ix cos? a + Ty sin? a. 


This is the equation for the basis of the construction of 


the ellipse of “modified radii of gyration.” 

Example. A pile foundation for a tall cylindrical vessel 
is shown in Figure 1. 

e The center of gravity of the pile arrangement from 


- i = .80, from y 
5 } 


1.00 
5 


.20. The assumed 
x and y axes are relocated with the origin at the crn- 
troid and are marked x and y axes on the figure 

@ The moments of inertia and products of inertia are: 

(1) Ix $2 -+- 52 X 4— 8° X 5 = 112.8 
ly = 12+ 4.52 X 22% 5=818 

Using the usually established signs. 

5.8 X 4.7 — 4.2 > 


Ixy —_ 


xX 4.3 ae 


—4.3 — 4.2 X 17.88 $4.68 = 


2 X —3.20 
"81.80 — 112.8 


6.40 


tan 2a = iar 
31.0 


11° 40’ or 191° 40’ 


a 5° 50’ or 95° 50’. 


@ The principal axes of inertia are located by rotating 
the “x” and “y” axes counterclockwise. If the tangent 
has a negative sign the rotation is clockwise. 


@ The principal moments of inertia are computed by 
Formula 1. 


Ix’ = 112.8 X .98672 +- 81.8 X .01033 


10111 = 111.64 + .84 + .65 = 113.12 


=W/'113.12 = 10:71" 


Iy’ 112.8 K .01033 + 81.8 X .98967 - 


10111 1.16 + 80.96 


9.03’2 


b= V81.47 


Ix Iy = 92150’ 


Using “a” and “b,” the ellipse of “modified radii of 


gyration” is constructed (see Figure 1). 

To get the moment of inertia in the direction of pile 
number 3, a line is drawn from the center of the ellipse 
through the center of the pile and the distance scaled 


is 10.05 ft’. 


___ 92150 
(10.05)? 


Then I —= 91.5 ft*. 

The section modulus with respect to this pile is 
obtained by dividing the moment of inertia by the dis- 
tance from the pile to the CG of the system. 


In a similar manner, the moment of inertia in the 


. : pos 9215 QAr 

direction of pile number 4 equals ee 103.4 ft*. 
(9.45)2 

103.4 


746 13.8 ft®. 


The section modulus 
The total load on this pile group was 165 kips and 
the maximum bending moment was 350 kip ft which 
happen to be in the direction of pile 4. The force 
165, 


350 


° e ° ) 
directed to this pile = 
d _ 5 ' 138 


58.2 kips. 


The permissible bearing was 30 tons. 
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Now You Can Improve Residue Treating 


The asphaltenes in residuals have a pronounced effect on 
residue hydrodesulfurization. A much more rapid treating 
reaction is possible when the asphaltenes are removed be- 


forehand. Here’s what you can expect 


R. A. Flinn, H. Beuther and B. K. Schmid 
Gulf Research and Development Co. 
Pittsburgh, Pa. 


Hydrodesulfurization of residuals is more difficult 
than the rather straightforward treatment of other 
stocks like distillates. Thus it is important that the re- 
siduals now are shown to contain a fraction called “as- 
phaltenes” which has a particularly strong influence on 
the rate of hydrodesulfurization. 

The removal of about 20 percent of the residue as 
asphaltene allows a several-fold increase in space veloc- 
ity while maintaining a comparable desulfurization 
level. Furthermore, the number of catalyst poisons and 
deactivators in the asphaltene fraction is so large that 
removal of the asphaltenes substantially improves the 
life of the hydrodesulfurization catalyst. The deasphal- 
tened residue can be upgraded by hydrodesulfurization 
then to produce a residual fraction suitable for charg- 
ing to a fluid catalytic cracking process. 

The Gulf HDS process'** is the process used to 
study the nature of the residue components and their 
influence on hydrodesulfurization. Several related 
approaches to the problem were used. First, typical res- 
idues before and after hydrodesulfurization were sep- 
arated into various fractions for the purpose of chemi- 
cal and physical analyses. By this means, the original 
nature of certain residue components was learned and 
the effects of hydrodesulfurization on these studied. 
Second, portions of the residue with certain components 
removed were subjected to hydrodesulfurization to learn 
the extent to which the reaction rate was influenced by 
the components removed. And finally, the application 
of the findings from the first two areas of study to the 
development of an improved residue hydrodesulfuriza- 
tion process was made. These three aspects of the study 
are discussed separately in the following sections. 


WHAT RESIDUE COMPONENTS DO TO 
HYDRODESULFURIZATION 
To apply a detailed analytical study to a material 
as complex as a petroleum residue requires some degree 
of separation prior to analyses. Since the number of 
molecular types present is reasonably large, the residue 
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is first divided into various classes of molecules having 


some property in common. The separation applied here 


involves treatment 
solvents to obtain 
solved phase. The 


of the residue with light paraffinic 
an insoluble precipitate and a dis- 
initial treatment of the residue with 


an excess of n-pentane yielded a solid “asphaltene” and 
a liquid “maltene.” Further treatment of the maltene 
with liquid propane yielded a semi-solid “resin” and a 


TABLE 1—Chemical Analyses of the Asphaltene, Resin, and 
Oil Fractions From Several Residues 


Vacuum 
| Bottoms | 

| From 
Hydrode- 
i sulfurized 

Mara | Kuwait Kuwait 
Vacuum | Vacuum | Vacuum 
Bottoms | Bottoms | Bottoms 
1050°F.*) | (1030°R.*) | (1030°F.* 





Residue 
Yield: Percent by Weight of Crude 21.3 5.3 100.0 
Composition: Percent by Weight 
Carbon 
Hydrogen 
Sulfur 
Nitrogen 
Vanadium: PPM 
Nickel: PPM 
Molecular Weight 
Asphaltenes 
Yield: Percent by Weight of Crude 
Composition: Percent by Weight 
Carbon 
Hydrogen 
Sulfur 
Nitrogen 
Vanadium: PPM 
Nickel: PPM 
Molecular Weight 1060 
Hydrogen Ratios: Saturate/Aromatic 
Resins 
Yield: Percent by Weight of Crude 10.6 
Composition: Percent by Weight 


Carbon 
Hydrogen 
Sulfur 
Nitrogen 
Vanadium: PPM 
Nickel: PPM 
Molecular Weight 
Hydrogen Type Ratios: 
CH2/CHs 
Saturate /Aromatic 
Oils 
Yield: Percent by Weight of Crude 
Composition: Percent by Weight 
Carbon 
Hydrogen 
Sulfur 
Nitrogen 
Vanadium: PPM 
Nickel: PPM 
Molecular Weight 
Hydrogen Ratios: 
CH2/CHs3 


Saturate/Aromatic 


84.25 
10.42 
4.25 
1.20 
365 
40.2 
R26 


* 66.5 percent of hydrodesulfurized product 
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liquid “oil.” In some cases, a more complete breakdown 
was obtained by using, in succession: heptane, pentane, 
butane, and propane. 


Two residues, one from Kuwait crude (21 percent of 
the crude) and another from Mara crude (20 percent 
of the crude), were separated into asphaltene, resin, and 
oil fractions (Table 1). About 14 percent of the Kuwait 
residue and 21 percent of that from Mara were iden- 
tified as asphaltenes, or material insoluble in n-pentane. 
The asphaltenes from both the Kuwait and Mara 
residues are relatively poor in hydrogen (7 percent- 
8 percent) and rich in both sulfur and nitrogen com- 
pared to the original residue. In both cases, the vana- 
dium content of the residue is largely concentrated in 
the asphaltenes, with about 80 percent of the vanadium 
in the Mara residue and about 60 percent of that in 
the Kuwait residue being in the asphaltene fraction. 


Removal of the asphaltenes with their low hydro- 
gen contents and high concentrations of “hetero” atoms 
(S, N, V) leaves oil and resin fractions which are 
correspondingly improved. The oils are the highest 
quality fraction, but it is significant that the resins, 
which are the largest single fraction in most residues, 
are of rather good quality also. 

The relative molecular weights of the asphaltene, 
resin, and oil fractions also suggest that the asphaltenes 





About the Method of Analyses Used 


IN AppITION to the usual chemical analyses, the frac- 
tions obtained from the various residues were studied by 
infrared and nuclear magnetic resonance techniques to 
learn something about the degree of aromaticity and 
the hydrocarbon type of the molecules present. Electron 
paramagnetic used to determine the 
number of unpaired electrons present and the concen- 
tration of vanadyl-type vanadium.* Molecular weights 
were determined by the dilute solution viscosity tech- 
nique.® i 

The determination of the molecular weight of as- 
phaltenes is subject to some question. There is evidence 
indicating the measurable molecular weight and the de- 
gree of association of the asphaltene depend upon the 
nature of the solvent® and the extent of dilution’ in the 
solution upon which the molecular weight measurement 
is made. Directly related to this is the fact that asphalt- 
ene molecular weights have been reported ranging from 
1,000 to 100,000. The smaller values are usually de- 
termined upon asphaltenes in dilute solution,’ while 
those in the higher range are generally measured by a 
nonsolution tchnique.® 

The state of association and, thus, total molecular 
weight of the asphaltene in the original crude oil or 
residue is relatively unknown and probably would bear 
little relation to the molecular weight measured in di- 
lute solution. Nevertheless, to obtain a relative measure 
of the effect of processing upon the residue components 
in this study, molecular weights have been determined 
using the dilute solution viscosity technique with 
tetralin-asphaltene solutions. No absolute significance 
pertaining to the associated asphaltene in the original 
residue can be derived from such data. Changes in such 
molecular weights can be interpreted only as relative 
changes. 


resonance Was 








differ substantially from the oils and resins in molecular 
structure. Asphaltenes from Mara and Kuwait residues 
have relative molecular weights around 1,100, while the 
resin and oil fractions from both residues are of about 
800 molecular weight. How molecular'weight was deter- 
mined is discussed in the accompanying box. 


A comparison of the asphaltenes obtained from 
Kuwait crude with those obtained from the vacuum 
residue shows these to be alike in virtually all respects 
(Table 1). The yields, compositions, and molecular 
weights are quite similar, an indication that the thermal 
treatment received by the residue during distillation has 
little effect on the original asphaltenes. 

When possible, the residue fractions were also ana- 
lyzed by nuclear magnetic resonance and infrared tech- 
niques. For Kuwait fractions, the saturate hydrogen-to- 
aromatic hydrogen ratios of the asphaltene, resin, and 
oil fractions are 21:1, 11:1, and 34:1, respectively. It 
seems likely that the increase in the proportion of satu- 
rate hydrogen in the asphaltenes over that in the resins 
reflects a decrease in the quantity of aromatic hydrogen 
due to the presence of additional polynuclear aromatics, 
rather than an the amount of 
hydrogen. Further information can be obtained from 


increase in saturate 
the methylene hydrogen-to-methyl hydrogen ratio, which 
is 2.4:1 
Thus, the length of alkyl groups is apparently greater 
in the oil fraction. 


for the Kuwait resins and 3.0:1 for the oils. 


An interesting characteristic of the asphaltene frac- 
tions, which has been observed previously* and again 
noted here using electron paramagnetic resonance 
EPR), is the presence of a fair quantity of unpaired 
electrons, or stable free radicals (Table 2). For exam- 
ple, the asphaltenes from Mara residue contain 
4.4 xX 


Kuwait contain 2.2 


10'* free radicals per gram, while those from 
10'*. These unpaired electrons 
are undoubtedly stabilized by the size of the molecules 
over which they are distributed. Calculations show that 
the number of free electrons present is of the order of 
one for every 100 asphaltene “molecules,” as measured 
by the relative molecular weight. Since this is the same 
order-of-magnitude difference existing between relative 
and absolute molecular weight measurements, it appears 
that about one unshared electron exists in each “‘asso- 
ciated” asphaltene in the original residue. 

Similar measurements on the resin and oil fractions 
from the two residues indicate unpaired electrons are 
present but in much smaller concentrations, particu- 
larly in the oils. The number of unshared electrons in 
the Kuwait resins is about 2 percent of the number in 
the asphaltenes, while the number in the oils is about 
0.05 percent. 


TABLE 2——The Unpaired Electrons in Residue Components 
Free Radicals: (Spins/G.) x 10-8 


Mara 


Vacuum Bottoms 
Kuwait | rom 
Vacuum | Vacuum | Hydrodesulfurized | 


Whole 
Kuwait Vacuum Kuwait 
Bottoms (1030°F.*) Crude 


Asphaltenes... . 4.4 | 33 1.4 | 29 
Resins.... . 0.44 | 0.04 0.2 
Oils..... <0.001 0.001 <0.0001 


Bottoms | Bottoms | 
(1050°F.*)| (1030°F.*) 
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Fractionated more completely by solvent precipita- 
tion the Kuwait residue was studied in greater detail 
to determine the variation of chemical composition from 
oil to asphaltene. Data on fractions obtained by suc- 
cessive treatments of the residue with heptane, pentane, 
butane, and propane are given in Table 3. 


TABLE 3—More Complete Fractionation of Kuwait Residue 


Insoluble in Solvent Shown 
' | Soluble 
Normal | Normal | Normal | i 


in 
Heptane| Pentane| Butane } Propane! Propane 


Yield: Percent by | | | 
Wt. of Charge....... 100 9. : 23.1 | 50.5 | 
Analyses: } 
Carbon: Percent by Wt. i 81.96 
Hydrogen: Percent by Wt. .3 5S ¥ 9.28 
Nitrogen: Percent by Wt. 
Sulfur: Percent by Wt. 
Nickel: PPM 
Vanadium: PPM 
Carbon Residue: 
Percent by Wt. 
Softening Point: °F. 
Specific Gravity: 77/77 °F.. 


Charge 





83.64 | 


29.40 
195.5 


1.093 1.063 


It is interesting to note the wide difference in com- 
position within the residue. Between the heptane- 
insoluble asphaltenes from this residue and the propane- 
soluble oils, a five-fold difference exists in nitrogen 
contents (1.17 percent versus 0.24 percent) and a 200- 
fold difference in vanadium contents (432 ppm versus 
2.4 ppm). This effect is shown in Figure 1 by plotting 
the cumulative percent of several components in the in- 
soluble phase versus the amount precipitated. This shows 
the metallic components are highly concentrated in the 
least soluble fractions, while sulfur is more uniformly 
distributed. 

Thus, many of the problematical features of residue 
hydrodesulfurization must arise from the asphaltenes. 
Their low hydrogen and high metal contents are two 
features which must contribute heavily to catalyst deac- 
tivation, the central problem of residue hydrodesulfuri- 
zation. In addition, the polymeric, carbon-rich charac- 
ter of asphaltenes probably accentuates their tendency 
to cause catalyst fouling. It should prove difficult for 
a molecule of 100,000 molecular weight to move with 
facility through a conventional, microporous catalyst; 
and any rapid cracking of such a polymer could lead 
to local hydrogen deficiencies. Consequently, a poten- 
tial source of many of the residue hydrodesulfurization 
problems could readily be the asphaltene fraction. 


A better understanding of the manner in which 
various residue components respond to hydrodesulfuri- 
zation was gained by studies in which the original com- 
ponents were compared with similar fractions from the 
residue after hydrodesulfurization (Table 1). The full- 
range hydrodesulfurization product was distilled prior 
to solvent fractionation to obtain a 1,030° F* vacuum 
flashed residue for comparison with the original Kuwait 
residue, which was also a 1,030° F* residue. All mate- 
rial boiling below 1,030° F can be considered to be oil, 
as distinguished from resin and asphaltene. 

The 1,030° F* residue from the hydrodesulfurized 
product contained less asphaltene and resin and more 
oil than the original residue. Although the quantities 
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FIGURE 1—Fractions of virgin Kuwait residue were precip- 
itated by successive treatments with heptane, pentane, butane 
and propane to show the distribution of hetero atoms. 


of hydrogen in the hydrodesulfurized fractions were 
about the same as that in the charge, the “hetero” 
atoms were substantially less in quantity. The effect of 
hydrodesulfurization on the hydrocarbon structure of 
the resin and oil fractions is best deduced from the 
NMR measurements of the methylene hydrogen-to- 
methyl hydrogen ratio (CH./CH the 
hydrogen-to-aromatic hydrogen ratio. 

The Kuwait oils were rich in saturate hydrogen, and 
this was unchanged after hydrodesulfurization. On the 
other hand, hydrodesulfurization decreased the CH,/ 
CH; hydrogen ratio of the oils, indicating a tendency 
toward aliphatic chain breakage. By comparison with 


and saturate 


the oils, the resins were much lower in the proportion 
of saturate hydrogen present; and this proportion in- 
creased considerably as a result of hydrodesulfurization. 
The CH./CH, ratio of the resins was about the same 
after hydrodesulfurization as before. These results indi- 
cate that both the aromatic rings and 
the breakage of aliphatic linkages occur in significant 
amounts in residue hydrodesulfurization at 3,000 psig., 
in addition to the expected breakage of hetero-atom 
bonds. 


saturation of 


The effect of hydrodesulfurization on the free radi- 
cal content of the asphaltenes is about what might be 
predicted (Table 2). A very slight reduction in the 
number of unpaired electrons in the remaining asphal- 
tenes accompanied by a marked decrease in the quantity 
of asphaltenes causes the total number of unshared elec- 
trons to fall considerably. The asphaltenes and the un- 
shared electrons seem to disappear in about equal pro- 
portions during hydrodesulfurization. Thus, a significant 
factor in the conversion of asphaltenes to resins or oils 
by hydrosulfurization is inferred to be the pairing of 
previous unshared electrons. From the yields of the 


141 





YOU CAN IMPROVE RESIDUE TREATING... 


various residue fractions, it is clear that hydrodesul- 
furization attacks each fraction to lower its molecular 
weight, reducing the quantity of asphaltenes and resins 
while increasing the quantity of oils. 


HOW WELL RESIDUES AND THEIR COMPONENTS 
CAN BE HYDRODESULFURIZED 


The asphaltene portion of the residue is so markedly 
different from the remainder that it is of 
know the role which this component plays in hydrode- 
sulfurization. From the rather substantial differences in 
molecular size, contaminant levels, and hydrogen con- 


interest to 


tent between the asphaltenes and the remainder of the 
residue, it might be expected that the asphaltene-free 
residue would respond more readily to hydrodesulfuri- 
zation than the full residue. As 
earlier, catalyst contamination due to metal deposition 
should also be considerably less. 


does was suggested 


The “resin” fraction is the major difference between 
a pentane “deasphaltened” residue and a conventionally 
propane deasphalted residue. The resin represents a 
large portion of most residues and is much more like 
the oil than the asphaltene fraction. Thus, its response 
to hydrodesulfurization is of considerable interest, since 
conversion of the resin to useful oil should greatly 
increase the total recovery from the residue. 


By applying a kinetic analysis to the hydrodesul- 
furization of a vacuum residue before and after deas- 
phaltening, it should be possible to gain an insight into 
the extent and nature of asphaltene control on the 
reaction. Since the hydrodesulfurization causes many 


reactions, a variety of properties could be used as a 


such as desulfuriza- 
tion, denitrogenation, demetallization, or carbon residue 
reduction. The production of distillate is a relatively 
poor measure of conversion, since it is difficult to deter- 
mine what portion of the product is unconverted charge. 
Furthermore, distillate production is really a secondary 
reaction resulting from a number of types of bond 
scission. 


basis for measuring conversion- 


Using desulfurization as a measure of conversion, a 
pseudo-first order kinetic plot was applied to integral 
conversion data obtained by hydrodesulfurizing the 
Kuwait vacuum residue before and after deasphalten- 
ing over a supported Group VIA—Group VIII catalyst. 
The products analyzed represent those obtained at a 
level of catalyst activity corresponding to 44 volume 
throughput in all cases. 

The rate plots obtained by such a treatment for 
both full and deasphaltened residues are shown in Fig- 
ure 2. In this plot, C is the fractional desulfurization and 
LHSV is the liquid hourly space velocity. This shows 
the reaction is not simple first order for either residue. 
In each case, the deviation from first order behavior 
leads to two quite dissimilar reaction rates. One reac- 
tion is apparently quite rapid, being about three to six 
times faster than the other reaction. 

In the case of the deasphaltened residue, the rapid 
reaction, with a rate constant of 6.0, carries the desul- 
furization to a level of about 80 percent, beyond which 
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the slow reaction (rate constant = 0.9) completes the 
desulfurization. It is probable that both the reactions 
proceed simultaneously in the early stages of hydrode- 
sulfurization, and that the slow reaction is detectable 
only after completion of the more rapid reaction. 

The full residue gives a similar type of curve but 
with a substantially smaller rate constant for the more 
rapid reaction (k;, 3.0, rather than 6.0). It is signifi- 
cant that the slow reaction with both the full residue 
and the deasphaltened residue has essentially the same 
rate constant (k. = 1.0). In the case of the full residue 
the rapid reaction removes only about 30 percent of the 
sulfur, while the rapid reaction removed 80 percent of 
the sulfur from the deasphaltened residue. 

It should be mentioned that the k, value obtained 
from the full residue data required an extrapolation to 
zero time, or infinite space velocity. This was accom- 
plished by plotting the k values obtained for successive 
data points using the origin and the actual data point 
versus (1/LHSV) and then extrapolating this plot to 
infinite space velocity. Such a method led to k, 3.0. 

It has not been possible to describe the rate data 
obtained experimentally by any single rate equation of 
fractional 
expression of the form 
dS/dt 
straight line of slope, a, 


Using a generalized rate 
dS/dt kS* and plotting 
versus S on a log-log plot should lead to a 


whole or order. 


if such a rate expression is 
applicable. It was found that no such straight line 
could be obtained. 


The data are most readily represented by con- 
sidering the desulfurization to proceed as two separate 
reactions, each of the first order. Using the two extreme 
rate constants obtained at the beginning and end of the 
reaction as characteristic of each of the separate reac- 
tions, it is possible to obtain a fair representation of the 
rate data for both residues using the following equation: 


S ='S,°e*" + Sic” 
where 
S Sulfur in the product 
S,° = Initial content of Type 1 sulfur 
S - Initial content of Type 2 sulfur 


1 sulfur 
2 sulfur 


k, = Reaction rate constant for Type 
k - Reaction rate constant for Type 


0 1/LHSV 


Such an equation makes the assumption that the desul- 
furization reaction is really two separate first order 
reactions. A plot comparing this equation with the 
actual data for the deasphaltened residue is shown as 
Figure 3. Even the equation above does not appear to 
fit the data exceptionally well in the transition region 
between this range, the break 
actually appears to be sharper than the two-reaction 
equation would indicate, suggesting a rather abrupt 
change as one reaction ceases and the other begins. 
A unique explanation for the two-rate behavior of 
the residues is not apparent. It may be indicative of 
two distinct reactions resulting from two separate sulfur 
compound types. These might not necessarily be two 
specific sulfur compounds, but could be classes of com- 
pounds having similar rates because of a similar struc- 
ture of the sulfur-containing portion. For example, 


the two reactions. In 
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FIGURE 2—Kuwait vacuum residue, with and without deas- 
phaltening, was hydrodesulfurized at 1000 psig. 


thiophenic and nonthiophenic sulfur compounds might 
behave differently in hydrodesulfurization. 


The two-rate behavior, on the other hand, could be 
related to two phases of the same reaction, one phase 
which is diffusion controlled and another which is not. 
Two types of diffusion must be considered here: one 
involving diffusion of reactants or products within the 
pores of the catalyst, while the other is concerned with 
mass transfer through the fluid in the spaces between 
catalyst particles. 

secause the changes in space velocity in this case 
were attained by varying the charge rate at a constant 
catalyst volume, the velocity of reactants through the 
bed is not constant. It is very unlikely, however, that 
a change in the rate of fluid flow outside the particles 
affect the diffusion of reactants or products 
inside the catalyst particle. Although the resistance to 
mass transfer through the fluid between particles could 
be affected by a change in velocity, the abrupt change 
in the data suggests that a rather marked change in 
the nature of the flow, such as a transition from lami- 
nar to turbulent flow, would be required. 

The break in the curve occurs in a relatively low 
range of space velocities, however, where the type of 
flow is well within the laminar range. Although the 
possibility of a change in controlling mechanism at 
this point must still be considered, the abrupt change 
in the rate cannot readily be explained as merely a 
change in rate of diffusion through the fluid or within 
the catalyst particle. 

Comparison of the deasphaltened and full residue 


could 
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FIGURE 3—Actual data were compared with empirical rate 
expression for sample of deasphaltened Kuwait vacuum 
residue. 


curves leads to the conclusion that the asphaltenes 
effect 
rapid reaction rate of the remainder of the residue 


exert a substantial inhibiting upon the more 
molecules. The higher rate constant obtained for the 
deasphaltened residue is about twice as great as that 
obtained for the full residue. Since the asphaltenes 
represent only about 20 percent of the charge, their 
effect on this reaction rate is disproportionately large. 
When they are present, the asphaltenes apparently con- 
trol the rapid reaction, possibly by selective adsorption. 

Since removal of the asphaltenes causes a substantial 
reduction in the viscosity of the oil being processed, it 
is also possible that a diffusional improvement exists. 
A decrease in viscosity of the feed would be expected 
to increase the rate of diffusion both through the bulk 
liquid and within the catalyst pores. 


The similarity of the rate constants obtained for 
the slow reaction from both the full and deasphaltened 
residues might suggest that this reaction is the desul- 
furization of asphaltenes. This is possible even with the 
deasphaltened residue, since it contained a small quan- 
tity of unremoved asphaltene. However, in each case 
calculations using the amount of asphaltene present 
and their known sulfur content showed that the amount 
of sulfur removed by the slow reaction was substan- 
tially greater than could be accounted for by the 
asphaltenes. Thus, it is not possible to say that two 
types of sulfur compounds exist which are removed at 
different rates and that these sulfur compounds are 
characterized as asphaltenes and maltenes. 

On the other hand, it is possible that the asphaltene 
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content is not a true measure of the proportion of the 
residue which is influenced by the presence of the 
asphaltenes. As mentioned earlier, the asphaltenes are 
thought to be weakly bound, polymeric materials with 
a large portion of the “resin” fraction held by physical 
forces in the outer layers. Thus, the influence of the 
asphaltene might extend to nonasphaltene molecules to 
such an extent that the reaction rate of much of the 
residue is influenced. 


THE VALUE OF ASPHALTENE-FREE RESIDUES 


Since the asphaltenes concentrate so many of the 
undesirable features in a relatively small proportion of 
the residue that can be readily separated, it is of interest 
to examine the quality of the product which can be 
obtained from a processing sequence involving de- 
asphaltening and HDS. 

With 1,000-psig pressure in the HDS system, the 
amount of the charge converted to gasoline and furnace 
oil remains the same with full and deasphaltened resi- 
dues (Table 4). However, the quality of the residual 
product (670° F.*) is considerably improved from the 
deasphaltened material. In fact, the metal and nitrogen 
contents and the characterization factor are at levels 
in the HDS-processed, deasphaltened residue where the 
fraction could be used in its entirety as a catalytic 
cracking charge stock. 


TABLE 4—The Use of A Deasphaltened Residue in HDS 
Processing at 1,000 psig 


Deasphaltened 
Kuwait Vacuum 
Residue 
15% by Vol. 
of Crude) 


Kuwait Vacuum 
Residue 
(18% by Vol. 
of Crude 





Yields: Percent by Vol. of Charge 
Gasoline (IBP-400° F. 
Furnace Oil (400°-670° F. 
Residue (670° F.* 

Inspection of Residue (670° F.* 
°API 
Sulfur: Percent 
Nitrogen: Percent. 
Carbon Residue: Percent 

(Conradson 

Vanadium: PPM 
Characterization Factor (K 


It has been possible to convert the full residue to a 
good quality catalytic cracking charge before,’ but 
only at a pressure substantially above 1,000 psig. As 
with the previous results, the HDS-processed residue has 
a relatively high carbon residue when compared with 
conventional distillate charges for catalytic cracking. 


However, experimental cracking of such products has 


shown that this carbon residue is not converted to coke 
in the same proportion as that in distillates. It is 
thought that this may be due to the fact that the high 
carbon residue measured for the high-boiling hydro- 
genated residual is caused more by the large molecular 
weight of the fraction than by its tendency to degrade. 


These results show that deasphaltening of the residue 
prior to HDS has considerable merit in that it greatly 
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improves the quality of the products which can be 
obtained at relatively moderate conditions. In addition, 
of course, the tendency for the deasphaltened residue 
to deactivate the HDS catalyst is considerably less 
because of its higher hydrogen content and lower metal 
content. Thus, much longer catalyst life can be ob- 
tained by using deasphaltened residues. 


Original presentation was before the American In- 
stitute of Chemical Engineers, New Orleans, March 
1, 1961. 
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Equipment Cost Data File | TANKs-—s:s. 


N. H. Prater, Mobay Chemical Co. 
Pittsburgh, Pa. 


John Mylo, The Chemstrand Corp. 
Decatur, Ala. 


THE COST of vertical process 
tanks fabricated from Type 304 
stainless steel can be obtained quickly 
from this chart. Since tank fittings 
play an important role in the final 
price, the following basic fittings are 
included. 


1. Four equally spaced lugs on lower 
side 
2. Nozzles 
1—18-inch manhole 
t-inch inlet 
6-inch outlet 


t-inch level control 


1 
1 
1—3-inch vent 
1 
3 


2-inch miscellaneous connec- 
tions 


3. No code stamp required 


Equipment Cost Data 


BASIC HEAT EXCHANGER 100 

costs can be estimated from. this 
chart. These costs are for floating 
head, removable tube bundle ex- 
changers having a carbon steel shell 
and a two pass, Type 304 stainless 
steel tube bundle. Also included are 
the following basic features: 


1. Horizontal mounting supports 
2. Segmental baffles 

3. Meets API-ASME code 

4. Corrosion allowance—none 
5. Baffle cut—25 percent, 


6. Shell connections include inlet, 
outlet and drain 


7. Tube side connections include 
inlet, outlet and drain 
Actual cost of specific exchangers 
with design data are listed on reverse 
side. 
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1000 
Capacity -Gallons 





EXCHANGERS 











1000 10,000 
Surface Area -Sq. Ft. 





These costs are from firm vendor quotations. You can keep your Equipment 
Cost Data File current by taking bids for similar process vessels from time 
to time and apply correction factors based on the latest bids. Preferably bids 
should be ol#ained from the same vendor for specific items of equipment 
since his price changes will, in general be uniform over the entire capacity 





TANKS-—S.S. 


range. 


Date: 
M/S Index: 


Type: 


Size: 


Capacity, Gallons: 


Type Heads: 


Design Pressure, PSIG: 
Material of Construction: 
Code Requirement: 
Price: 

Weight: 

F.O.B 


Cost /Gal: 


3-20-60 


97 
237 


Vertical 
Cylindrical 
4'o 

5’ st. side 


500 


API-ASME 


Flanged & 
Dished 


Atmos. 
304 S/S 
None 


$2,400 


Pensacola 


$4.80 


3-20-60 
oo 


27 
avi 


Vertical 
Cylindrical 


5’-6"¢ 


7’ st. side 


1,500 


API-ASME 


Flanged & 
Dished 


Atmos. 
304 S/S 
None 


$3,700 


Pensacola 


$2.47 











3-20-60 


927 
aod 


Vertical 
Cylindrical 


7'¢ 
8’ st. side 
2,750 
API-ASME 
Flanged & 
Dished 
Atmos. 

304 S/S 
None 


$5,000 


Pensacola 


$1.82 


Cost/Lb. 


These exchanger prices are from firm vendor quotations. By taking bids 
from time to time on similar items and correcting prices using a cost index, 
you can maintain a current Equipment Cost Data File. The current Marshal 
and Stevens cost index to be used with these prices is 237. Heat exchanger 
prices for this basic design can be approximately scaled using the 0.7 power 


of the ratio of surface area. 


Date: 

M/S Index: 
Shell Size: 
Type Head: 


Design Pressure 

Area, Sq. Ft.: 

Material of 
Construction: 


Number Tubes & Pitch: 


Tube size: 

Code:. 

Baffle Spacing: 

Shell Passes: 

Tube Passes: 

Design Temp., Shell:. 
Design Temp., Tubes: 
Price: 

F.O.B.: 

Cost/Sq. Ft.: 
Weight:. 
Cost/Pound: 


24-60 
a 

4 
or 


2 
o- 
2 
1 


Diam. 

Floating Head Remov- 
able Tube Bundle 

150 PSIG Shell & Tubes 


290 


C/S Shell 304 S/S Tubes 
92 1° A 

1” Diam. 16’ Length 
TEMA Class C 

6" 

l 


9» 


300° F 
300° F 
$4,175 
Pensacola 
$14.40 


3-24-60 

237 

19” Diam. 

Floating Head Remov- 
able Tube Bundle 

150 PSIG Shell & Tubes 
785 


C/S Shell 304 S/S Tubes 
250 1° A 

ss Diam. 16’ Length 
TEMA Class C 

1 


9 


300° F 
300° F 

$7 ,225 
Pensacola 
$9.21 


3-20-60 
927 


and 


Vertical 
Cylindrical 


8'¢ 


9’ st. side 
4,000 
API-ASME 
Flanged & 
Dished 
Atmos. 

304 S/S 
None 


$6,500 


Pensacola 


$1.63 








EXCHANGERS 








3-24-60 

237 

31” Diam. 

Floating Head Remov- 
able Tube Bundle 

150 PSIG Shell & Tubes 

2,280 


C/S Shell 304 S/S Tubes 
ime 1° B 

1” Diam. 16’ Length 
TEMA Class C 


300° F 
300° F 
$17,675 
Pensacola 


3-24-60 

237 

39” Diam. 

Floating Head Remov- 
able Tube Bundle 

150 PSIG Shell & Tubes 

3.700 


C/S Shell 304 S/S Tubes 
Live 62” 
1” Diam. 16’ Length 


| TEMA Class C 


8 
1 


12 
300° F 


300° F 
$26,950 
Pensacola 
$7.28 
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Why Continental Chose 


Lake Charles as Optimum Site 
for Higher Alcohol Plant 


Here’s how local government relations, 
raw materials, markets, byproduct 
outlets, refinery facilities, wages and 
availability of land influenced the 
plant location decision 


James W. Bateman 
Continental Oil Company, Westlake, La. 


Why did Continental choose Lake Charles, La. for 
the location of its new higher alcohol plant? What 
factors were considered in this decision? And what 
relative weights were assigned to these various factors 
in selecting this plant site? This actual case study an- 
swers these questions. 


OPTIMUM LOCATION 
In January 1959 the project reached an important 
stage in the development of a commercial product. 
Market studies, material balances in the pilot plant, 
product quality analysis and other studies produced 
facts needed for a major investment decision. But be- 
fore a request for a multi-million dollar commercial 


plant could be made, it was necessary to finalize some 


points, including: where would be the optimum loca- 
tion for the plant? 


Location Variables. If the main markets were the con- 
trolling factor, a location in the industrial northeast 
was indicated. Availability and cost of raw materials 





WHAT ARE HIGHER ALCOHOLS? 

A series of straight chain, aliphatic, primary alco- 
hols. Although the basic chemistry of producing 
alcohols through aluminum alkyls was first explored 
by Ziegler of Germany, the process was developed to 
a commercial stage by Continental’s scientists and en- 
gineers. The plant now under construction will be the 
first commercial plant using this process in the world 
and should be completed in August, 1961. 

The plant will produce alcohols with an even- 
number of carbon atoms from C, through C,, pri- 
marily. These alcohols have been known for many 
years as “fatty” alcohols because of their derivation 
from the fatty acids present in a variety of natural ani- 
mal and vegetable fats and oils. In addition to the cur- 
rent output of these fatty alcohols, large quantities of 
branched chain alcohols in this molecular weight are 
also available today. The chemical structure of the 
straight chain and two-branched chain 
shown in Figure 1. 


octanols are 
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were also important factors. A location near ultimate 
markets without competitive source of ethylene was 
questionable. Gulf Coast ethylene sells for about a nickel 
a pound and is readily available. Northern ethylene 
producers-sellers were new with no established price. 
rumors but 
none were definite enough for plant location. 


However, feelers uncovered a number of 


Two locations were kept in reserve: our major refin- 
ing centers at Ponca City, Okla., and Westlake, La., 
near Lake Charles. Each offered substantial off-site in- 
vestment savings. Both locations had land available and 
could supply additional utilities at incremental invest- 
ment costs. On the other hand, investment 
would be required for an ethylene plant at 
these locations. 

At Lake Charles, 


troleum Chemicals, Inc., 


dollars 
either of 
Continental is co-owner of Pe- 
PCI), which has been in the 
ethylene business since 1956. PCI’s 200 million-pound- 
per-year ethylene plant was built on a 300 million- 
pound chasis. Therefore it was possible to expand it 
economically by 100 million pounds, just the amount 
needed for the alcohol plant. 
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A TRIDECYL ALCOHOL 


FIGURE 1—These are examples of chemical struc- 
tures of fatty alcohols and other aliphatic alcohols. 
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WHY CONTINENTAL CHOSE LAKE CHARLES .. . 


With this arrangement the decision should have been 
obvious, but surprisingly it was not an easy decision 
even with these advantages for Lake Charles. PCI had 
other opportunities for selling ethylene to expand to 
its ultimate size. Also, if the alcohol plant was expanded 
later, its ethylene consumption might exceed the PCI 
supply and make more competitive quotations possible 
from other locations. 


LOCATION FACTORS 
In comparing Lake Charles with Ponca City, the 
only realistic alternative location, these major factors 
1) local government relations, (2) 
availability of raw materials, (3) alcohol market loca- 
tions, (4) byproduct outlets, (5) use of refinery facili- 
ties, (6) wages and (7) availability of land. 


were considered: 


Local Government Relations. Both Lake Charles and 
Ponca City enjoy good relations with local government. 
The positive factors for Lake Charles apply equally 
well to Ponea City. Sufficient data was available on the 
state tax incentive program, stream pollution control, 
relations with the city council of Westlake and the 
neighboring community of Lake Charles. 


Availability of Raw Materials. The alcohol process 
(Figure 2 
small amount of hydrogen, both difficult to transport. 
Therefore, a location near an ethylene and hydrogen 
source was important. Hydrogen should have been no 


requires two raw materials, ethylene and a 


problem since cracking ethane to ethylene produces a 
mole of hydrogen, and this is much more than would 
be needed. However, PCI in Lake Charles makes am- 
monia and needs all the hydrogen it can get. Thus, a 
hard look at hydrogen availability still left Lake Charles 
equivalent to Ponca City. 

The other key raw material in the alcohol process 
is high purity special aluminum. The sources of this 
material are distant from both locations. However, bulk 
transportation is such that neither location has a par- 
ticular advantage or disadvantage. 

One more rather intangible fact favoring Lake 
Charles is the advantage due to the availability of 
ethylene oxide from Continental’s partly owned sub- 
sidiary, Calcasieu Chemical. Ethylene oxide derivatives 
of alcohols called ethoxylates are important in today’s 


Ethylene 


Ethylene . Oxygen 
———— =e 
(Air) 


Aluminum .. —+— Triethyloluminum 


Hydrogen 


FIGURE 2—This general reaction scheme uses ethylene, hydro- 
gen, aluminum and more ethylene to make a wide range of even 


numbered higher alcohols. 


Hydrolysis 


detergents and this source of ethylene oxide could 
make Continental a natural producer of ethoxylates. 


Alcohol Market Locations. Freight on outgoing prod- 
uct is the factor most subject to calculation, but the 
most difficult to predict accurately when potential cus- 
tomers have scattered plants. The largest volume uses 
for these alcohols are as plasticizers for polyvinyl chlo- 
ride and in household detergents. The principal use of 
these products is in the northeastern part of the United 
States, in a broad belt between St. Louis or Chicago 
and New York or Boston. Primary prospects for large 
volume sales were known, but it was not possible to say 
precisely which of these customers would purchase the 
product in large quantity or at which of their plants. 
Surprisingly enough, the Ponca City location is not at a 
freight disadvantage for rail shipment. 


Byproduct Outlets. In addition to the principle prod- 
ucts, economic outlets for so-called byproducts are im- 
portant. In the alcohol process, there are both organic 
and inorganic byproducts. At both Ponca City and 
Lake Charles, the organic byproducts can conveniently 
be disposed of in the adjoining refinery operation. Hav- 
ing the refinery close by is convenient also as a source 
of certain solvents and other processing hydrocarbons. 
But disposal of the inorganic byproduct, which is an 
aluminum salt, is not so simple. Aside from the pro- 
ducers of aluminum metal, the largest users of alum- 
inum salts are 
and (3 


1) paper mills, (2) water treating plants 
catalyst manufacturers. These industries are 
geared to purchasing aluminum as an alum solution, so 
plans were set on the basis of producing alum solution 
and marketing it to one or more of these three poten- 
tial outlets. 

One potential market advantage of Lake Charles is 
its access to deep water and thus to the export trade. 
Originally, the high import tariffs in the important for- 


eign countries were thought to make export sales pro- 


hibitive. Recently several attractive export markets for 
these alcohols have been found. These markets are in 
widely separated parts of the world and can be served 
well from Lake Charles. 

Location near the markets for product and byproduct 
showed Ponca City and Lake Charles about even. How- 
ever, Lake Charles had these two big plusses: it was lo- 
cated in a good spot to barge product and it provided 
easy access to the export market. 


Use of refinery facilities at Ponca 
City and Lake Charles offered bene- 
fits over 


r—t— Hexonol 
[I= Octanol Steam, 
power, process and cooling water, 
and other utilities could be evaluated 
in terms of specific dollars. The prin- 
cipal advantage which the Gulf 
Coast offered is the low price of 
fuel, but utilities in the Mid- 
Continent are even cheaper. A 
location adjacent to a Continental 


northeastern sites. 
t— t= Deconol 

|_ 1 Dodecanol 
|— i~Tetradecanol 


\— |-Hexadecano! 





| 1~Octadecono! : : 
refinery also meant savings by shar- 


ing such staff personnel as safety, 
training, purchasing, etc. The most 
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important factor is the opportunity to draw on experi- 
enced refinery operators and the refinery’s mechanical 
department—men with maintenance experience, know- 
ing Continental’s methods and standards. 

Wages were a sixth factor which was considered. 
Wage rates and productivity vary throughout the coun- 
try but differences tend to disappear due to many fac- 
tors including current rate of industrial expansion, cli- 
mate, and even tradition. In this respect, Ponca City 
did offer some advantage over Lake Charles. 

Land was available at both refineries. Also, potential 
ethylene suppliers were prepared to offer land, but 
the price was not small. 

The alcohol plant occupies considerable land due to 
safety considerations and space for proposed expansion. 
Special safety problems are due to the use of aluminum 
tri-ethyl which is self-igniting or pyrophoric. 


ANALYSIS OF FACTORS 

How were these factors put together into a mean- 
ingful whole in order to reach an intelligent decision? 
First, the intangible, that is incalculable, factors were 
separated from those which are subject to dollar analy- 
sis. 

There were four kinds of tangible factors to be con- 
sidered when comparing Ponca City with Lake Charles: 
(1) investment differences, (2) depreciation differ- 
ences, (3) operating costs differences and (4) the share 
of a joint subsidiary. The objective was to obtain the 
lowest possible operating cost with the minimum re- 
quired investment. Ponca City, however, included a 
“grass roots” ethylene plant. Ponca City had lowest op- 
erating costs, but the highest investment. The prime 
question was—what is the incremental return on the in- 
cremental investment? The second question: is the risk 
on the additional investment more, less or the same as 
the rest of the investment? Actually the risk was con- 
sidered somewhat greater at Ponca City than at Lake 
Charles, where diversified usage of ethylene is already 
well established and expanded demand is anticipated. 

Table 1 shows the percentage return on investment 
for the alcohol and ethylene portions at the two loca- 
tions. In order not to divulge actual results, only rela- 
tive relationships are shown, labelling the percent re- 
turn on the combined investment at Lake Charles as 
“A” and all other percent figures as multiples of “A”. 
This return on investment procedure used by Continen- 
tal is the so-called “discounted cash flow” 
which discounts future cash income. 


method, 


TABLE 1 


Relative Annual 
Percent Return 
Lake Charles 
Alcohol Plant 
Ethylene Plant (PCI) 


0.96A 
1.20A 


Combined 1.00A 
Ponca City 
Alcohol Plant 1.0 
Ethylene Plant (100% Conoco) 0.7 


tA 
2A 


Combined 0.84A 

In this percentage return on investment comparison of the two 
locations, notice that although Ponca City has a better return 
on the alcohol plant, the deciding factor was the lower invest- 
ment required for ethylene at Lake Charles. 
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Other things being equal, the alternative with the 
higher return is desirable. Table 1 shows that the re- 
turn on the combined investment at Ponca City is 84 
percent of the return at Lake Charles. The major rea- 
son for the lower calculated return at Ponca City was 
the higher investment required there, since a completely 
new ethylene plant would have to be built. Thus Ponca 
City’s slightly higher return on just the alcohol plant 
is more than counterbalanced by the much lower re- 
turn on the ethylene plant. 

From the tangible side, Lake Charles comes out 
slightly more attractive with a little better return on 
capital. However, the intangibles swung the decision for 
Lake Charles. Ponca City, of course, offered some def- 
inite advantages, because of nearness to central technical 
and service units, such as Research and Development, 
Engineering, Purchasing and Traffic. 

However, Lake Charles has several advantages that 
would strengthen our competitive position. These were 

1) the water location which favored low cost barge 
shipments and easier access to foreign markets and (2) 
the availability of ethylene oxide from Calcasieu Chem- 
ical. 

Thus, the Lake Charles area was selected with the 
plant site north of the Westlake refinery. 


GENERALIZATIONS 

Several generalizations can be made from this analysis. 
1. The Gulf Coast area frequently has a disadvantage 
relative to the major markets for many petrochemical 
derivatives. 
2. The Gulf Coast should continue to have an ad- 
vantage over many midwestern centers because of the 
access to deep water and barge traffic. 
3. The East Coast may have some slight advantage in 
supplying Europe, but the Gulf Coast is in just as good 
a spot to supply the world as a whole. 
4. The differences in the economics of a Gulf Coast 
location vis-a-vis other centers are becoming smaller. 

Thus, the Gulf Coast area petrochemical business will 
find itself in an increasingly competitive situation. Ad- 
vantages can not be taken for granted and hard work 
will be needed to keep this important role in the na- 
tion’s economy. 


Originally presented before the AIChE, New Orleans, 
La., February 1961. 
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Use Synthetic Alcohols 
in Plasticizers 


New synthetic fatty alcohols produce 
superior esters for use in plasticizers 
when compared to natural materials 


B. W. Terry and W. L. Groves 
ontinental Oil Co., Ponca City, Oklahoma 


Synthetic normal alcohols, n-octyl, n-decyl and mix- 
tures of these with n-hexyl, when used as a source of 
esters in plasticizers are comparable with normal alco- 
hol esters now available. In general these synthetic 
alcohol esters show: 

© Better plasticizing efficiency 

© Lower volatility in PVC formulations 





SYNTHETIC FATTY ALCOHOLS 

Continental Oil Company is now constructing a 
plant to produce a series of synthetic straight chain 
alcohols. These will be made via organo-aluminum 
chemistry using as raw materials aluminum, hydrogen, 
ethylene, oxygen, and water. The range of alcohols 
will be from 6 to 18 carbon atoms. 

The alcohols will vary in chain length from 2 to 22 
carbon atoms with the amount of each depending on 
the reaction conditions. The reaction can be designed 
to maximize the yield of a desired alcohol within cer- 
tain limits. The distribution of alcohols about this 
maximum follows a normal distribution curve. If the 
reaction is maintained to maximize the 10 carbon 
alcohol, we might expect to obtain 20 percent of this 
product, approximately 18 percent each of 8 and 12 
carbon alcohols and decreasing amounts of higher and 
lower alcohols. 

The alcohols are separated by distillation. The al- 
cohols of interest can be obtained in relatively pure 
form or, with more ease, in mixtures having sharp 
cut points to insure separation between the undesirable 
higher and lower alcohols. The synthetic fatty alcohols 
of particular interest to plasticizer manufacturers are: 
n-octyl alcohol, n-decyl alcohol, mixture of n-octyl 
and n-decyl alcohols, mixture of n-hexyl, n-octyl and 
n-decyl alcohols. 

The utility of the alcohols from this process and 
some of the interesting potential of blends will be 
shown. 
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@ Less water extractability 
@ Outstanding low-temperature flexibility 
@ Definite viscosity stabilizing effect in plastisols 


The plastics and plasticizer market has developed 
from almost nothing in the mid-thirties to a billion 
pound a year market today. The market for polyviny] 
chloride plasticizers before World War II was never 
over 30 million pounds a year. In 1962 the total plas- 
ticizer market for PVC has been estimated at 450 mil- 
lion pounds.* Phthalate esters should make up about 65 
percent of these plasticizers. Of this 290 million pounds, 
about half will be di(2-ethylhexyl) phthalate (DOP 
and di(isooctyl) phthalate. The other 50 percent will be 
divided between di-capryl, butyl benzyl, butyl octyl, 
butyl decyl, normal octyl, and normal decyl phthalates. 

The normal octyl and decyl phthalates are the most 
commonly used straight chain esters of this group and 
find application where low temperature flexibility is 
desired. They also have lower volatilities and are less 
extractable from the resin by water. They would un- 
doubtedly have a larger market if their price were 
nearer that of DOP. The alcohols used to make these 
esters are derived from coconut oil by hydrogenating 
their respective methy] esters. 


ESTER PREPARATION 

The synthetic alcohols were esterified in the labora- 
tory by conventional techniques. The phthalate and 
adipate esters were esterified separately, and blended 
in the desired ratio when the formulations were made. 
There were no problems in working up the reaction 
mixture, and final ester colors were comparable with 
those of similar products. 


FORMULATIONS 
Typical PVC-plasticizer formulations were used to 
evaluate the esters. Most of the data were obtained on 
the following formulation: 


Extrusion Formulation 
Ingredients 
PVC Extrusion Grade 
Phthalate Plasticizer 
Epoxy Stabilizer 
Ba/Cd Stabilizer 


Resin 
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When a mixture of phthalate and nonphthalate esters 
was used as a plasticizer (Table 7), 38 parts of phthal- 
ate and 16 parts of non phthalate esters* were blended 
to form the plasticizer. 


Plastisol Formulation 
Ingredients 

PVC Dispersion Grade Resin 

Phthalate Plasticizer 

Epoxy Stabilizer 

Ba/Cd/Sn Stabilizer 

The extrusion grade formulations were dry blended, 
milled on a 2-roll mill, and then sheets were molded 
from the milled stock. Tensile properties, low-tempera- 
ture flexibility, and compatibility were run on 75 mil 
sheets. The other tests were made on 40 mil sheets. 
The plastisol formulation was only used for the viscosity 
study. 

Esters were made from the synthetic mixed alcohols 
using these normal blends.: 20 percent hexyl alcohol, 
35 percent octyl alcohol, 45 percent decyl alcohol, and 
44 percent octyl alcohol and 56 percent decyl alcohol. 

Esters from other than synthetic alcohols are all com- 
mercial products. A list of abbreviations for both ex- 
perimental and commercial esters used in this study is 
shown in Table 1. 


TABLE 1—Composition of Plasticizers Used in Tests 

Esters Abbreviation 
Di(n-octyl) Phthalate* 8P 
Di(n-decyl) Phthalate” 10P 
810P 
810A 
610P 
610A 
DOP 
DIOP 
DIDP 
DIODP 
DBS 
DOS 
DOA 
DOA, 


Di(n-hexyl, n-octyl, n-dechy) Phthalate‘ 
Di(n-hexyl, n-octyl, n-decyl) Adipate' 
Di(n-octyl, n-decyl) Phthalate* 
Di(n-octyl, n-decyl) Adipate* 
Di(2-ethylhexyl) Phthalate 

Phthalate 

Di(isodecyl) Phthalate 


Di isooctyl 


Di(isooctyldecyl) Phthalate 

Di(n-butyl) Sebacate 

Di(2 

Di(2-ethylhexly) Adipate 

Di(2 

a) Made from synthetic n-octyl alcohol 

b) Made from synthetic n-decy! alcohol 

c) Made from a mixture of synthetic n-hexyl, n-octyl 
and n-decy] alcohols ji 

d) Made from a mixture of synthetic n-octyl and 
n-decyl alcohols 


-ethylhexyl) Sebacate 


-ethylhexyl) Azelate 


TEST RESULTS 

Tensile Properties. All evaluations which can be com- 
pared to an equal basis show a trend towards better 
plasticizing efficiency with the normal alcohols. The 
data in Table 2 illustrate this point. Better plasticizing 
efficiency is shown indirectly by lower tensile or higher 
elongation for a given formulation. The efficiency as- 
sumed is that less plasticizer should be required to 
obtain equal tensile properties. 


*These esters were adipates, sebicates and azelates. 
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TABLE 2—Tensile Properties in Extrusion Formulation 
for Various Plasticizers 


Ultimate 
Tensile 
Strength 
psi 
8P .700 
DOP 741 
DIOP 811 
10P 644 
DIDP .704 
810P 2.611 
DIODP 2.849 
~610P sO G1 


100 Percent 
Modulus 


psi 


Ultimate 
Elongation 
Plasticizers Percent 

328 
305 
305 
311 
270 
330 
990 
300 


Volatility. Generally the volatility of a plasticizer in- 
creases as the molecular weight decreases. At a given 
molecular weight, the straight chain esters show less 
loss through volatility than the branched chain com- 
pounds. Table 3 lists the volatility of several esters by 
increasing rank. The synthetic 610 phthalate has about 
the same volatility as the 8 carbon alcohol esters. 


Extrusion Formulation 


TABLE 3—Volatility in 


Carbon Volatility 
Plasticizers Percent Loss 


10P 0.35 
810P 0.60 
DIDP 0.65 
8P 0.70 
610P 0.90 
DIODP 0.9 
DOP 1.1 
DIOP 1.6 


Extractability. Soapy water extractability is essentially 
like volatility in that the lower 
ucts have a higher weight loss, as illustrated by Table 
+. This Table shows that the straight chain ester is 
usually equal if not better in resisting soapy water ex- 
traction than their branched chain counterpart. 


molecular weight prod- 


TABLE 4—Soapy Water Extractability in Extrusion 
Formulation 


Percent 
Loss 


Average Chain Length 
of Alcohol in Esters 
10 DIDP 0. 
10 10P 0 
9 810P 
9 DIODP 
8 610P 


Product 


8 
8 
8 


8P 
DOP 
DIOP 


0. 
0.9 
1.4 


To determine gasoline extractability three specimens 
were cut from the 40 mil sample sheet. Each speciman 
was placed in a jar and covered with white gasoline 
for 1 hour at room temperature. They were removed, 
wiped dry, and dried in an oven overnight at 43° C. 
They were weighed and the results were reported at 
percent weight loss. 
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The mineral oil extractability was run on three 40 
mil samples which were placed in jars and covered with 
the oil. After five days the oil was changed. At the end 
of 10 days, the samples were removed, wiped clean, 
and weighed. The results were reported as percent 
weight loss. 

Gasoline and mineral oil preferentially extract the 
higher straight chain esters as illustrated by Table 5. 
TABLE 5—Mineral Oil and Gasoline Extractability In 


Extrusion Formulation 


Mineral Oil 
Per Cent Loss 


Gasoline 
Plasticizer Per Cent Loss 
DOP a8 ] 
DIOP 3.0 1 
DIODP 4.2 1 
8P 5.4 
DIDP 5.6 
610P 5.8 
810P 6.0 
10P jp Bs 


2. 


13.2 
15.6 
15.3 
17.4 
19.8 


The compatability of all synthetic phthalates was sat- 
isfactory as shown by the “Bent Strip” test. This in- 
cludes the formulations where adipates and other non- 
phthalate plasticizers were blended with synthetic 
phthalates. 

Heat stability samples, examined to determine the 
amount of heat degradation as compared to an un- 
exposed specimen, were considered satisfactory. 

The light stability was determined in a Fade-Ometer 
where the samples were exposed for varying lengths of 
time up to 400 standard fading hours. The light stability 
of the esters made from the synthetic straight chain 
alcohols were excellent. 

The plastisol viscosity which is of considerable inter- 
est in this type of formulation is lowered by the normal 
alcohol esters. Table 6 illustrates the lower initial vis- 
cosity and the effect of age upon it. 


TABLE 6—Plastisol Viscosity Study* 


DAYS 
| 


Plasticizers , 4s 5 8 13 19 35 





| 
48,000 | 
17,000 | 
16,000 


DOP.. 
610P.. 
$10P.... 


18,000 
8,000 
7,000 


42,000 
17,000 
13,000 


48,000 
23,000 | 
17,000 | 


62,000 | 
28,000 | 
20,000 


64,000 
33,000 
26,000 


* Brookfield Viscosimeter, Spindle No. 6, 2 rpm. 
Viscosity in Centipoise. 


Low Temperature Flexibility. One of the outstanding 
properties of normal alcohol phthalate is improved flex- 
ibility at low temperature. These products may have 
13 to 19° F lower flex temperature than a correspond- 
ing branched chain phthalate. Quite often adipates are 
used in a formulation where low temperature flexibility 
is desired. A normal alcohol phthalate can produce the 
same degree of low temperature flexibility as blends 
of adipates with branched chain phthalates. Even lower 
temperatures of flexibility can be obtained with combi- 
nations of normal alcohol phthalates and adipates. 
There is no apparent advantage in the use of normal 
alcohol adipates over branch-chained adipates. The 
observations on adipates apparently apply also to seb- 
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acates and azelates. Table 7 presents a number of low 
temperature flexibilities determined by ASTM test des- 
ignation D 1043-51. 


TABLE 7—Low Temperature Flexibilities in Extrusion 
Formulation 


| Te F. 


610P/DOA 70/30 | 
610P/610A 70/30 | 
610P/810A | 70/30 | 
610P/DBS | 70/30 | 
610P/DOS | 70/30 
610P/DOAz | 70/30 
810P/DOA | 70/30 
810P/610A | 70/30 
810P/S10A 70/30 
810P/DBS | 70/30 
810P/DOS | 70/30 
810P/DOAz | 70/30 
' 


| T° 


DIOP } . 4 
DOP | } 
DOP/DOA 

DOP/DBS 

DOP/DOS 

DOP/DOAz 

DOP/610A 

DOP/S10A 

610P 

810P 

DIODP 

DIDP 


Plasticizers 


= 


Plasticizers Ratio 





Crcrdcrcr cron cr 
—bohm obo 


th) el RO) 


WNP hb hSbALNYD 


I= 


Conclusions 

Synthetic normal alcohols, including n-octyl alcohol, 
n-decyl alcohol and mixtures of these with each other 
and with n-hexyl alcohol are potentially interesting as 
a source of esters to be used as plasticizers. These prod- 
ucts should be essentially comparable with the normal 
alcohol esters now available. In general these esters 
have better plasticizing efficiency and somewhat lower 
volatility in PVC formulations than their branch chain 
counterparts and are outstanding for their low-tem- 
perature flexibility. When used with dispersion grade 
PVC, they have a definite viscosity stabilizing effect 
on plastisols. In addition to the phthalate esters made 
from the conventional blend of n-octyl and n-decyl 
alcohol, the phthalate esters made from the unconven- 
tional blend of n-hexyl, n-octyl and n-decyl alcohol have 
comparable properties to branched chain phthalates 
with the additional advantage of much lower tempera- 
ture flexibility. 
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Use this easier way to figure distillation . . . 


When Relative Volatility Changes 


Francis W. Winn 
Fritz W. Glitsch & Sons, Inc., Dallas 


This new distillation design procedure han- 
dles cases where the relative volatility varies 
from top to bottom trays. Previously discussed 
for binary systems, it now is extended to in- 
clude multicomponents. Slide rule and desk 
calculator are all you need to solve the equa- 
tions. 


The method* uses two constants to relate the vapor 
equilibrium constant of one component to that of an- 
other. The equation is: 


K = Bk? 


Application of this equation to multicomponent systems 
involves the use of pseudo or modified values of B, 
compositions, and internal L/V ratios. As in the binary 
system, the method constant L/V 
ratios. 


assumes internal 


An example problem will be used to show how the 
method works. The example is identical to that given 
in Perry’s Chemical Engineers’ Handbook.* This prob- 
lem is one of solving for the number of theoretical stages 
required in a depropanizer operating at 250 psig. The 
material balance is shown in Table 1. 

A solution is desired at internal liquid and vapor 
rates of 113 and 135.6 moles/hr, respectively, above the 
feed; and 202.5 and 125.1 moles/hr below the feed. 


To obtain values of 8 and @, log k of each component 
is plotted against log k of butane, the heavy component, 
and a straight line is drawn through the points. The 
value of 8 for each component is the k of that com- 
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ponent at k, equal to 1.0. The value of @ for each 
component is the slope of the line. These values are 
tabulated on Table 1. 

Pinch zone composition is a function of the internal 
liquid and vapor rates and product compositions. The 


exact equation for the rectifying pinch zone is: 


V, = 2v, = Z[d/(1- 


p - r/Bk?) ] (2) 
where k is the equilibrium constant of the heavy key 
at the rectifying pinch zone conditions. 

A rapidly converging procedure for finding a k value 
which satisfies this equation is as follows: 


Assume k =r (3) 


Calculate v, for each component except the 


r/Bk? (4) 


Obtain v, for the heavy key by difference 


heavy key where v, = d/(1 


Calculate a new value of k as follows: 

k=r/(1 d/Vp) nk 5) 
Repeat steps 2 through 4 with new k values until 
a solution is obtained. 


Calculate |, = v, —d (6) 


TABLE 1—Material Balance and Equation Constants 
for Example Problem. 


Moles/hr 


Ovhd Btms. 
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These steps for the example are illustrated in Tables 
2 and 3. 

Similar calculations give the stripping pinch zone 
compositions, The exact equation is as follows: 


» =X, 


= X[w/(1 — Bk?®/R) | 
The step-by-step procedure is as follows: 


1. Assume k = (RK/B)°), 


2. Calculate |, for each component except the light 


key 1, = w/(1 Bk®/R 9 
Obtain |, for the light key by difference 


Calculate a new value of k 


k = [ (R/B) (1—w/,) ]°x 10) 
Repeat steps 2 through 4 with new values of k 


until a solution is obtained. 
6. Calculate v, ' w 1] 


These steps for the example are illustrated in 


Tables 4 and 5. 


EQUATIONS FOR PSEUDO VALUES 


The mole fraction of the light key component in the 
liquid and vapor of the pinch zones and products is 
computed in terms of the two key components only. 
These values, shown as x and y in the five equations 
below, are used to calculate B. and r for the trays above 
the feed tray and to calculate Br and R for trays below 
the feed. Barred symbols represent pseudo values. The 
pseudo value of 8 which applies to trays above the feed 
may be different from that which applies to trays below 


the feed. The equations are as follows: 


15 


The optimum feed tray composition is obtained by 


an equation analogous to that given in the previous 


article.* 


= X4(1—r) +x,(R 
x — = ~ 


‘ = (16) 
R—r 


For the problem being solved, r and R are 0.851 and 


1.326 respectively, x, is 0.321, Xq is 0.9847, xw is 0.0187, 


B is 2.06 for trays above the feed tray and 1.985 for 
trays below the feed tray, and @ is 0.83. Substitution of 
these values in the equations given in the previous 
article gives 7.49 stages above the feed tray and 7.68 
stages below the feed tray. The total is 15.17 stages 
including the reboiler and partial condenser. This com- 
pares to 16 stages obtained by tray-to-tray calculations 
where no attempt was made to use fractional stages. 
Edmister’ illustrated several tray-by-tray methods for 
solving a 300 psi depropanizer problem originally given 
by Jenny.*? This problem differs from the first in that 
the key components represent only 42 percent of the 
feed compared to 57 percent for the first example and 
it is a six component system. There are two values of 8 


and @ for methane, ethane and propane; one set applies 


TABLE 2—Rectifying Pinch Zone Compositions 


= 113; V 135.6; r = 0.833 


1 | Moles/hr 
1. P 
6k | c/6k jr 3k d 


0.729 | 4.43 0.188 | 0.812 | 3.0 
1 


0.83 | 1.76 | 0.473 | 0.527 | 19.3 
1.0 0.8331! |vp by difference | 0.3 


| 
| i 
0.729 | 4.45 0.187 | 0.813 | 3.0 3.69 | 
0.830 | 1.765 0.472 | 0.528 | 19.3 36.50 
1.0 | 0.8362 |vp by difference | 0.3 95.41 


0.69 
17.20 
95.11 


113.0 


|} 135.6 | 


First Trial, k r 


2 Second Trial, k by 


= 0.833. 


equation (5) = 0.833/(1 


TABLE 3—Pseudo Values for Rectifying Pinch Zone 


Moles /hr Mole Fraction 


Comp. d | Vp 1, Xd Yo 





19.3 36.50 17.2 


| 2 0.277 
0.3 | 95.41 95.11 


0.9847 


19.6 | 131.91 


112.31 


0.9847 0.277 
= 0.851 
0.9847 0.153 
0.277 /0.153) (0.847 /0.723)9-83 = 2.06 


TABLE 4—Stripping Pinch Zone Compositions 


L = 202.5; V 125.1; R = 1.618: w = 1.204) 


Moles/hr 


p- 


oto 
6 | © | 6k 





lp by iiaanen 
0.466 | 0.534 
0.214 | 0.786 
0.102 | 0.898 


1.618 
0.753! | 
0.346 | 
| 
} 


1.0 1.0 
1.315 
1.625 


| 


| 0.83 
| 
| 


0.165 


83 | 1.604 | 1p by difference 
1.0 0.7442} 0.46 | 0.54 

1.315 | 0.34 | 0.2105) 0.7895) 
1.625 | asst4 | 0.10 0.90 





1 First Trial, k = (1.618/2.05)!-204 = 0,753. 


84.60 
68.00 


44.34 | 
5.56 | 


202.50 


83.90 
31.30 
9.34 
| 0.56 


125.10 


2 Second Trial, k by Equation (10) = [(1.618/2.05) (1 — 0.7/83.6)] !-204 = 0.744. 
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NOMENCLATURE 


to trays above the feed tray and another set applies to 
relative volatility 


trays below the feed. Tabulations of pertinent data 
, : , . . ‘ constant in Equation (1) and related equations 
obtained for a solution of the problem are given in — ' 

Be : ; ; constant in Equation (1) and related equations 
[ables 6 through 8. Edmister’s tray-by-tray solutions reciprocal of @ for light key 

component in distillate, moles/unit time 

vapor-liquid distribution coefficient of light component 
i vapor-liquid distribution coefficient of heavy component 
are 9 , er tine 

(@) < ad ‘ i . . . . 

compared to 9.88 by this new method liquid rate, moles/unit time 


give 7 stages above the feed tray compared to 6.85 by 


this new method and 10 stages below the feed tray 


r mole L/V ratio above feed tray 
mole L/V ratio below feed tray 
 s ; vapor rate, moles/unit time 
small digital computer. For example, a computer with , component in bottoms product, moles/unit time 


The equations for this new method are simple enough 


to be solved by slide rule and desk calculator, or by 


as few as 40 steps and four selectors has been used x mole fraction of light component in liquid 
successfully y mole fraction of light component in vapor 
Subscripts: 


TABLE 5—Pseudo Values for Stripping Pinch Zone d_ distillate 
hk heavy key 
lk light key 


p pinch zone 


Moles /hr Mole Fraction 


Comp. Vp I, Xw Yp | Xr ‘ 
Oo optimum 





83.90 84.60 0.0187 0.728 0.554 


| 31:3 | 68.00 w bottoms product 


2. 
C4. 
r above feed tray 
R_ below feed tray 


115.2 152.60 


Superscripts: 


(prime) for trays above feed tray 
double prime) for trays below feed tray 


(barred) for pseudo values 


TABLE 6—A Second Example. 


LITERATURE CITED 
#6 Edmister, W. C., Petroleum Engineer 20, No. 6, 74 (1948 
lomp. | Feed Ovhd. | Btms. 8 6 2 Jenny, F. J., Trans. A.I.Ch.E. 35, 635 (1939 
26 26.0 55 ‘ 17.3 > Perry, J. H., Chemical Engineers’ Handbook, 3rd Ed., McGraw-Hill 
9.0 | 3.96 0.541 1.65 } 300k Co., New York, p 625. 
24.6 | 0.4 | 72 | 1.89 | ‘Winn, F. W., Perroteum Reriner, 39, No. 6, 139 (1960 


0.3 16.7 | 1 1.0 1.0 
11.0 0.508 1.288 0.508 | 
12.0 0.266 1.5 | 0.266 | 


Moles/hr | Above Feed Below Feed 








10.1 
Corrections to Previous Article 

Equations (3), (27), and (35) of the previous 
article* on this subject contained typographical 


TABLE 7—Pinch Zone Compositions rae 
errors. The correct equations are shown below: 


Rectifying Stripping 6 log B/log (a, 


Comp. Vp 





11.24 
61.37 


5) 


3.64 


( 

( 

C3 . 

( | 52.76 17. 
Cs 

( .O4 


149.90 90.00 | 83.90 








TABLE 8—Pseudo Values. 
About the Author 
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Find Composition of Viscous Oils 


George E. Mapstone, Johannesburg, South Africa 


KURTZ et al' showed that both the viscosity-gravity 
constant and the refractivity constant of hydrocarbons 
were linear functions of the carbon type. Consequently, 
if the values of these two properties are known for 
viscous oil fractions the composition of the oil can be 
readily calculated. These relationships require that the 
oil be free from olefins. 

The use of the chart is illustrated by means of the 
following example: An oil has a viscosity-gravity con- 
stant 0.880 and a refractivity intercept of 1.045. What 
is its carbon type composition? 

Method: Connect 0.880 on the viscosity-gravity con- 
stant scale by means of a straightedge to 1.045 on the 
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refractivity intercept scale. This line cuts the three 
carbon type scales at: 


C, = 39 percent of the carbon atoms are in the paraffin 
chains; 


C, = 15 percent of the carbon atoms are in aromatic 
rings; 
C, = 46 percent of the carbon rings are in naphthene 
rings. 
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CAUSES AND CURES FOR 
COOLING WATER 
CORROSION PROBLEMS 


ea @ Vn ers 


% 4 


Water velocity in tubes 
good and bad effects on 


can have 
corrosion. 


A. J. Freedman and D. B. Boies 
Nalco Chemical Company, Chicago 


THE DISSOLUTION of iron in water is essentially a 
simple electrochemical process. Iron dissolves at active 
points on the metal surface, anodes, leaving electrons 
behind in the metal. To maintain neutrality, these elec- 
trons must flow through the metal to other points, 
cathodes, where reactions which consume electrons can 
occur. However, in industrial cooling water systems, 
many different factors can influence the nature of these 
reactions. 


HOW COOLING TOWER VARIABLES 
AFFECT CORROSION RATES 


Water Composition. Aside from the presence of oxy- 
gen, probably the most important variable influencing 
corrosion rates in recirculating cooling water is the 
composition of the water. First of all, increasing the 
dissolved solids content of the water increases the con- 
ductivity. This means that a larger corrosion current 
can flow, so that cathodic areas farther away from a 
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Oxygen, pH, temperature, velocity, water 
consumption and other variables have important 


effects upon the corrosion reaction 


given anodic area can take part in the corrosion reac- 
tion. This amounts to an effective increase in the avail- 
able cathodic area, thus increasing the corrosion rate 
and perhaps increasing the amount of inhibitor required 
for protection. In addition to this general effect of dis- 
solved solids, certain ions may have specific effects on 
corrosion rates. High chloride waters, for example, 
usually are corrosive. The chloride forms complex ions 
with dissolved iron, thus preventing or interfering with 
the formation of protective corrosion product scales. 
Some hardness in the water may be helpful if the pH 
and alkalinity can be controlled to permit formation of 
a thin, protective scale (termed stabilization of the 
water ).* * Other dissolved substances, especially organic 
materials, may have important effects that must be de- 
termined individually on each water supply. 

The pH of the water can have several specific effects. 
Low pH increases the rate of the cathodic reactions by 
making more hydrogen ions available for direct reduc- 
tion (Theory-equation 5), and by neutralizing hydroxyl 
ions formed by the reduction of oxygen (Theory-equa- 
tion 8). High pH levels make the formation of heavy 
calcium carbonate and calcium phosphate scales likely. 


157 
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Most 


specific 


corrosion inhibitors work best in definite and 


pH ranges. Even short periods of operation 
outside of the proper range for a given inhibitor may 
destroy the protective film and require special high-level 
treatment to re-establish protection.° 


Velocity. Flow velocity has both good and bad effects 
on corrosion by cooling water. High velocity helps to 
assure a plentiful supply of oxygen throughout the sys- 
tem, thus, helping to avoid the formation of anodic sites 
in low flow 
the 
which might create anodic sites. In heat transfer tubes, 
high velocity helps to maintain clean surfaces, free of 
accumulated fouling and scaling products. Good design 


areas. Also, high velocity helps to prevent 


accumulation of voluminous corrosion products, 


is important here to permit proper cooling at good flow 


rates. and to avoid crevices, deadends, and galvanic 


effects. On the other hand, if the flow velocity is too 
high, especially on admiralty metal tubes, protective 
films of corrosion products may not form, and corrosion 


rates may actually increase.® 


Metals. Table 2 lists some of the metals often used in 
recirculating cooling water systems. Steel and admiralty 
metal are most common. Copper is sometimes used in 
high temperature systems, and aluminum is becoming 
increasingly popular because of its good corrosion re- 
sistance and low cost relative to admiralty metal. 


TABLE 2 
Common Metals in Cooling Water Systems 
Mild Steel 
Admiralty Brass 
Aluminum 
Stainless Steel 
Monel 
Copper 


As was pointed out above, possible galvanic effects 
must be constructed 


When different 
metals, such as steel and admiralty metal, for example, 


considered when any system is 


with two or more different metals. 
are placed together, the danger of severe attack on the 
more active metal always exists. Generally, a combina- 
tion of proper design to avoid pockets of low flow, use 
of coatings and possibly insulating gaskets where needed, 
and most important, good water treatment practices 


will usually make galvanic corrosion a minor problem.’ 


Special care is needed in planning a water-treatment 


THEORY OF WATER CORROSION 


Anodic Reactions. When iron or steel is placed in contact 
with water, iron dissolves at certain points on the metal 
surface, ( alled anodes: 
Fe° Fe 7 2e~ ] 
If the solution is acid, the ferrous ions formed in this 
reaction may remain as such, or if oxidizing agents are 
present, the ferrous ions may be oxidized to form soluble 
ferric salts. However, most cooling tower water is nearly 
neutral in pH and is saturated with oxygen. Under these 
conditions, the dissolved ferrous ions precipitate as fer- 
rous hydroxide: 
Fe++ + 20H- = Fe 
Ferrous hydroxide then is easily oxidized to form a 
mixture of insoluble ferric oxy-hydroxy complexes usu- 
ally represented collectively as ferric hydroxide: 
2 Fe(OH), -+ %2O H,O = 2 Fe(OH 3 
This is the familiar gelatinous brown sludge found on 
most unprotected iron surfaces continuously in contact 
with water. If the surface is allowed to dry, or is exposed 
alternately to air and water, the hydroxide sludge tends 
to dehydrate (lose water) to form ferric oxide or rust: 


2 Fe(OH), = Fe,O, + 3 H,O (4 


OH 2) 


Cathodic Reactions. In order to preserve electrical neu- 
trality, the electrons left in the metal by the anodic dis- 
solution of iron must be consumed in other reactions. 
These reactions occur at points on the surface called 
cathodes. The cathodic reactions may be quite complex, 
and will depend upon the conditions prevailing in the 
system. In strongly acid water, the primary cathodic 
reaction is the evolution of hydrogen gas: 
H+-+e He 5 
2 H° H 6 
The hydrogen may form a blanket of tiny gas bubbles 
over the metal and prevent more acid from reaching the 
surface. The hydrogen is said to “polarize” the surface 
and increase the resistance to current flow, thus reducing 
the corrosion rate. In oxygen-saturated solutions, how- 
ever, the oxygen effectively prevents formation of this 
protective hydrogen blanket by reacting with the hydro- 
gen to form water: 
H,, -+ 


¥, O, = H,O 


This is the well-known “depolarizing action” of oxy- 
gen in acid solutions. In near-neutral solutions, however, 
the concentration of hydrogen ions is so low (about 10-7 
molar) that the formation of hydrogen gas becomes un- 
important. Under these conditions, the principal cathodic 
reaction is the reduction of oxygen to form hydroxy] ions: 

%, O, + H,O-+ 2 e = 2 OH- (8) 


Note that both types of cathodic reactions tend to 
raise the pH of the water, either by consuming hydrogen 
ions or by generating hydroxy] ions. Especially in neutral 
solutions, local areas near cathodic portions of the metal 
surface may have a higher pH than the bulk of the 
liquid. This fact is important in understanding how some 
types of corrosion inhibitors work. 


Total Corrosion Reaction. Thus, the corrosion of steel in 
water is actually a combination of at least two processes: 
an anodic process in which iron dissolves from the metal 
surface, leaving electrons behind; and a cathodic process 
in which these excess electrons are consumed. In actual 
practice, there may be several different anodic and 
cathodic reactions occurring simultaneously on the metal 
surface, depending on the environment. All of these 
reactions contribute to the total anodic and cathodic 
processes. However, to simplify the present discussions, 
each of these processes will be considered as involving a 
single overall chemical reaction.? 

The cathodic and anodic reactions each have an elec- 
trochemical potential relative to some standard electrode, 
such as a calomel cell. The difference in potential be- 
tween these two reactions supplies the driving force for 
the net corrosion reaction, just as in a battery, the 
potential difference between the positive and negative 
poles provides the driving force for the battery current. 

The current that flows between the anodic and ca- 
thodic sites when a metal corrodes in water is called the 
corrosion current, and the net potential of the corroding 
surface is the corrosion potential. 

Plots of anode and cathode potentials versus current 
flow are called polarization diagrams. An idealized dia- 
gram of this type is shown in Figure 1. Such graphs can 
be used to show the effects of cathodic polarization by 
hydrogen (see above), and anodic polarization by accu- 
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program when admiralty metal heat transfer tubes are 
used. Admiralty metal is more corrosion resistant than 
steel. However, if the pH drops too low, or if certain 
complexing agents are present in the water, small 
amounts of copper may be dissolved. This copper will 
then plate out on steel surfaces, because steel is more 
electropositive in the galvanic series. Once plated, the 
copper makes an ideal cathode for the 
surrounding steel area, and is very difficult to remove.’ 
Properly formulated water-treatment chemicals for use 
in bimetallic systems should include special corrosion 
inhibitors to protect admiralty metal and copper against 
this type of attack. 


corrosion of 


Temperature. Many recirculating cooling 
tems operate between about 85 and 130° F. Increasing 


water Sys- 
temperature tends to increase both corrosion and scaling 
rates, and makes proper water treatment even more 
essential. In general, the rates of the corrosion reactions 
discussed above will double with every 25 to 30° F rise 
Above 160° F, 


the solubility of oxygen in water decreases rapidly. 


in temperature, up to about 160° F. 


Since the corrosion rate is governed in part by the diffu- 


sion of oxygen to the cathodic surface, the loss of oxy- 





FIGURE 1—An idealized polarization diagram 
for a metal corroding freely in water. 


mulated metal ions and corrosion products. In actual 
practice, the change in potential of the local anode and 
cathode with increasing current (that is, the polarization 
curves) would not be straight lines. The shapes of these 
curves will depend on the particular process responsibl 
for the polarization. 

The preparation and interpretation of polarization dia- 
grams is a complicated subject beyond the scope of this 
paper.!>, 16,17 Suffice it to say that when properly ob- 
tained, polarization measurements can be used to predict 
corrosion rates and to give valuable insights into the 
mechanisms of corrosion and inhibition on the metal 
surface. 

On a piece of metal, such as a pipe or exchanger head, 
or a corrosion coupon which is uniformly exposed to the 
solution, the anodic and cathodic areas will be evenly 
distributed over the surface. The surface will corrode 
uniformly; or, if pitting occurs (see below), the pits will 
be more or less general over all of the surface. Potential 
measurements on such a surface will show only a mixed 
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gen at high temperatures reduces the corrosion rate 
almost proportionately. 

Secause calcium carbonate has retrograde solubility 
temperature 
scaling problems become more serious at higher tem- 


in water (decreasing with increasing 


peratures.* 


However, properly formulated water treat- 
ment chemicals to control corrosion and form thin, ad- 
herent, protective films can permit successful operation 


of cooling towers at temperatures as high as 140° F. 


Deposits. 
sources of trouble in cooling water systems. These de- 


Deposit formation can be one of the biggest 


posits may be of three types: scales of calcium carbonate 
and calcium phosphate formed from the water; sludges 
of suspended matter, such as clay and alumina; and 
microbiological growths. 

In hard water, if the pH control and inhibitor appli- 
cation are poor, severe calcium carbonate and calcium 
phosphate scaling can occur. This is especially serious 
on heat transfer surfaces. The non-turbulent layer of 
water next to the wall becomes hotter than the bulk 
liquid, increasing the scaling tendency as described 
above. 

In some locations, silt and suspended matter carried 
in the water can be a serious problem. Such material 


<— OH IONS FORM 
HERE (CATHODE) 


STAGNANT 


}<— Fe(OH), PRECIPITATES 
WATER 


? HERE 
VY 


<— IRON DISSOLVES 
HERE (ANODE) 


DIRECTION OF ELECTRON 








FIGURE 2—Separation of anodic and cathodic areas 
on iron pipe in water.’ 


potential characteristic of the net resultant of the anodic 
and cathodic reactions. 

Sometimes, however, anodic and cathodic 
areas on a metal surface can be clearly defined. One 
example of this is a metal pipe standing partly in air 
and partly in stagnant water (see Figure 2), The oxygen 
content of the water is likely to be highest near the 
surface. Hence, the cathodic 8 


separate 


reaction (equation 8) can 
occur most easily on the metal near the air-water inter- 
face. Parts of the pipe more deeply submerged will 
become anodic relative to the part near the surface. Iron 
will dissolve as ferrous ions (equation 1) from the sub- 
merged pipe. These ions will diffuse through the water 
and meet the hydroxyl ions diffusing from the cathode 
near the surface. When these ions meet, the iron will 
precipitate as ferrous hydroxide (equation 2) and prob- 
ably react with excess oxygen to form ferric hydroxide 
(equation 3). Thus, a layer of corrosion products will 
accumulate on the pipe a short distance below the sur- 
face, marking a vague boundary between the anodic and 
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can adsorb inhibitor, causing high consumption and 
high treating costs, Also, these deposits can foul heat 
transfer surfaces and cause severe oxygen concentration 
cell attack (see above). Treatment chemicals must be 
formulated specifically for these waters to dissolve or 
disperse these deposits.® 

Microbiological growths in cooling water systems can 
be of many types, depending on the conditions. Such 
growths can foul cooling towers and heat exchange 
surfaces, and cause severe corrosion problems. Control 
and prevention of microbiological growths is a complex 
problem requiring special knowledge of the growth or- 
ganisms and operating conditions in each system.** 7° 


CORROSION CONTROL METHODS 


The twin problems of corrosion and deposition con- 
trol in cooling water must be considered together. A 
clean, deposit-free system is always easier to protect 
than a dirty system. Alternatively, in a system with 
poor corrosion control, heavy deposits of corrosion 
products and calcium scales will form. 


cathodic areas. Reactions of this type, depending on the 
available oxygen, are sometimes called oxygen concen- 
tration cells. 

Crevice attack is a good example of an oxygen con- 
centration cell showing clearly separated anodic and 
cathodic areas on a corroding metal surface. Most of 
the surface may be exposed uniformly to flowing water 
saturated with oxygen. In narrow crevices or in small 
deadend lines, however, circulation will be very poor. 
Here, the oxygen will be consumed by cathodic reac- 
tions. Because this oxygen can be replaced only very 
slowly from the flowing water, these areas will then be- 
come anodic to the rest of the surface. The accelerated 
corrosion often encountered in valve seats, threaded con- 
nections, and improperly welded joints results from this 
type of crevice attack. 

So far, only anodes and cathodes on a single metal 
have been considered. If two different metals are coupled 
together, the more electropositive metal, which dissolves 
more easily in water, quickly becomes the anode and the 
other the cathode. In such a situation, both the anodic 
and cathodic reactions may be accelerated, For example. 
if brass and steel are coupled together, the steel corrodes 
faster than it would separately, and the brass is pro- 
tected against attack by the cathodic reaction. The pro- 
tection of the brass is called cathodic protection, and the 
increased corrosion of the steel which results from con- 
tact with the brass is called galvanic attack. Galvanic 
attack is really a misnomer, because all aqueous corrosion 
is really electrochemical or galvanic in nature. 

Different metals are not required to start this type of 
accelerated (galvanic) attack. Some of the possible 
sources of galvanic potentials in cooling tower systems 
are shown in Table 1. For example, mill scale is cathodic 
to clean steel. If steel equipment is put into water service 
with the mill scale still in place, any break in the scale 
will expose bare metal. This metal will be anodic to the 
scale and will corrode rapidly. Sludge deposits in a 
system can act in the same way, by loosely covering 
portions of the surface so that they consume all available 
oxygen and inhibitors, hence becoming anodic, This 
illustrates the importance of carefully cleaning a new 
system before it is put into service. Many new systems 
have been made very difficult to protect by allowing 
mill scale and construction debris to remain in the sys- 


Corrosion inhibitors work by interfering with either 
the cathodic or anodic corrosion reaction, or with both 
reactions. This interference may be mechanical (simple 
adsorption on the surface to prevent contact between 
the metal and water), or chemical (reaction with the 
surface to form a new surface compound which is inert 
and protective). In Table 3, some of the common 
inhibitors used in cooling water are classified as cathodic 
or anodic according to their effects on these reactions. 


TABLE 3 
Some Corrosion Inhibitors Used in Cooling Water 
Anodic Cathodic 
Sodium Chromate 
Ortho-phosphates 
Sodium ferrocyanide 
Organics 


Calcium bicarbonate 
Poly-phosphates 
Metal cations 
Organics 


(zinc) 


Anodic Inhibitors. Anodic corrosion inhibitors act by 
reducing the available anodic area on the metal surface. 
However, as we have seen, corrosion in most cooling 
water systems is under cathodic control, so that reduc- 
ing the anodic area does not reduce the corrosion rate 
proportionately. Rather, the entire corrosive attack is 
concentrated on any remaining exposed anodic sites. 


tem, so that water treatment chemicals cannot reach the 
entire surface quickly.” 


TABLE 1 


Sources of Galvanic Potentials 
Joined dissimilar metals 
Oxide scales 
Sludge deposits 
Strained metal 
Inclusions in metal 
Differences in microstructure 
Temperature differences 
Concentration differences in solution 
Velocity differences 


Pitting Corrosion. Since the total corrosion reaction is a 
combination of separate anodic and cathodic reactions, 
the overall corrosion rate will be controlled by the slower 
of these two processes. Most anodic processes in dilute 
aqueous solutions are fast. Cathodic reactions, however, 
may be relatively slow, especially in water at near-neutral 
pH, where the important cathodic reaction is the reduc- 
tion of oxygen (equation 8). In such systems, the cor- 
rosion rate is governed by the rate of diffusion of oxygen 
to the metal surface, and the corrosion rate is said to 
be under cathodic control. 

Since cooling water systems generally are under ca- 
thodic control, the corrosion rate is proportional to the 
available cathodic area. The anodic area on the other 
hand, has little or no effect on the corrosion rate. To 
illustrate this important concept, consider the two cases 
shown in Figure 3: first, a brass rivet in a steel plate; 
and second, a steel rivet in a brass plate, In the first 
case, the corrosion rate is low, governed by the small 
brass (cathodic) area. Even though the steel is anodic 
to the brass, the small increase in corrosion rate is spread 
over the large steel area, and may not even be observed. 
In the second case, however, the opposite is true. Here, 
the cathodic (brass) area is large and does not limit the 
corrosion rate. All of the attack, however, is concen- 
trated on the small area of the steel rivet. In such a 
case, the steel will dissolve very quickly. 

The second case shown in Figure 3 (rapid corrosion 
of the steel rivet) illustrates the mechanism involved in 
pitting corrosion. Whenever a small anodic site is ex- 
posed close to a large cathode, the entire corrosion cur- 
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The result can be severe pitting attack. In order for 
anodic inhibitors to be effective, enough inhibitor must 
be used to protect the entire anodic area. For this rea- 
son, they are often called “dangerous” inhibitors. 

Chromate (or dichromate) ion is probably the best 
known of the anodic corrosion inhibitors. Chromate is 
thought to work by reacting with the ferrous iron (Fe*?) 
corrosion product to form a hard, passive oxide film 
tightly bonded to the metal surface. The oxide is mostly 
Fe.O;, with very little chromium included. 

Since the effect of chromate is primarily to oxidize 
iron directly at the surface, reduced chromate, or 
chromic ion, Cr**, is not effective in this mechanism." 
Chromic ion may have some slight effect as a cathodic 
inhibitor (see below), but it is much less powerful than 
chromate. 

Other inhibitors include ortho- 


anodic corrosion 


phosphate ion and some organic materials. Ortho-phos- 
phate acts by forming an adsorbed precipitate of iron 


phosphate at the anodic sites. However, this precipitate 
is loose and pH sensitive, so that it does not provide 
very much protection. Ortho-phosphate is rarely added 
purposely as a corrosion inhibitor. However, some bene- 
fit may be gained from the ortho-phosphate formed by 
slow reversion of cathodic polyphosphate inhibitors. 


BRASS RIVET 


STEEL PLATES 


STEEL CORRODES SLOWLY 


STEEL RIVET 
SSSI ST 
BRASS PLATES 


STEEL CORRODES RAPIDLY 


FIGURE 3—Effect of relative cathode and anode 


areas on galvanic corrosion of steel. 


rent will be concentrated on the small anode. The corro- 
sion rate at that point may be several orders of magni- 
tude higher than on larger corroding surfaces, The result 
of this attack is likely to be a deep pit. 

The concepts of cathodic control of the corrosion 
rate, galvanic attack, and pitting at small exposed anodic 
sites are vital to an understanding of good corrosion 
control practices. There are many ways in which condi- 
tions favorable to pitting can occur in a cooling water 
system. Small breaks in mill scale, discussed above, are a 
good example. Also, sludge and debris may accumulate 
at rough spots on the metal surface. Oxygen and corro- 
sion inhibitor cannot reach the surface at these points; 
hence, the metal becomes anodic and is likely to pit. 
Improper inhibitor application may create small ex- 
posed anodic areas and cause pitting. With good design 
of the system, followed by proper inhibitor application 
and careful control of operations, these and other poten- 
tial sources of pitting corrosion can be avoided or made 
slight enough to be of no importance. ## 


April 1961—PrTROLEUM REFINER 


Because of the dangerous pitting tendency of chro- 
mates, they are often formulated with other materials. 
These may be combinations of synergists to improve 
corrosion protection, cathodic inhibitors to reduce pit- 
ting attack by lowering the exposed cathodic area, and 
special compounds to protect other metals in the system. 


Cathodic Inhibitors. Cathodic inhibitors often 
termed “‘safe,” because they do not usually cause local- 
ized pitting attack (see above). They work by reducing 
the cathodic area available for the corrosion reaction. 
Often, combinations of two or more cathodic inhibitors 
will form a tighter film than one material alone.'? Some- 
times small amounts of anodic inhibitors are added to 
provide additional protection at anodic sites. 


are 


Calcium bicarbonate, present in most natural waters, 
sometimes can be used to provide cathodic corrosion 
protection. If the conditions throughout the cooling 
water system are uniform, the water composition can 
be controlled to produce a light calcium carbonate scale. 
Additional cathodic and 
chemicals can be added to improve the protection and 


inhibitors scale-controlling 
prevent loss of heat transfer. However, in many cooling 
tower systems, where flow rates and temperatures vary 
widely, it is difficult to produce a uniform light scale 
without severely fouling the hottest surfaces. 
Polyphosphates are probably the best known cathodic 
corrosion inhibitors for water systems. The chemistry 
of the polyphosphates is extremely complex, and has 
been studied in great detail.’* Briefly, the polyphosphate 
ions are thought to react with iron or with particles of 
corrosion products, to form positively-charged colloids. 
Because of their positive charge, these colloids collect 
at the cathode, where they are neutralized by electrons 
from the metal surface. The films which result in this 
way are tightly bonded to the metal surface and pro- 


vide good corrosion protection. 


In addition to their corrosion inhibiting action, poly- 
phosphates are effective sequestering agents for many 
metal ions. Different types of polyphosphates have 
widely different sequestering and corrosion inhibiting 
properties. In most cases, several polyphosphates are 
blended to provide the best combination for use in cool- 
ing water. Polyphosphate-based materials require care- 
ful pH control for best results. If the pH drops too low, 
the protective film will dissolve, and because of their 
sequestering action, the polyphosphates may actually 
become corrosive. On the other hand, at high pH, cal- 
cium ortho-phosphate becomes very insoluble and may 
cause excessive fouling in the system. Ortho-phosphate 
is always present in the system, because of the reversion 

decomposition) of the polyphosphates in solution. 

Metal ions, such as zinc, which form insoluble hy- 
droxides, are effective cathodic inhibitors, especially 
when used with another material such as chromate or 
polyphosphate.** As was shown above, the liquid layer 
next to the cathodic surface on the metal will tend to 
have a high pH. Zinc ions in the water precipitate here 
to form zinc hydroxide which binds well to the metal 
and helps to make other inhibitor films more adherent. 
Trivalent chromium may also behave in this way, and 
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probably is present in any system in which chromates 
are used.** 


Use of Inhibitors in Cooling Water. In order to get 
maximum benefit from any corrosion inhibitor program 
in cooling water, it is essential to apply the inhibitor 
properly and maintain close control over the operations. 
Many papers have been written discussing the tech- 
niques involved and the dangers that must be avoided. 
Space does not permit a detailed discussion of this 
important area in cooling water corrosion control. 
Briefly, the proper inhibitors should be selected only 
after a careful study of the system and the particular 
water involved. It is important to protect the system 
quickly by using high treatment levels during the start- 
up period. Later, when corrosion protection is well- 
established, dosage rates can be reduced to lower main- 
tenance levels.° Sometimes, it is wise to use special 
pretreatment chemicals to protect a new or acid cleaned 
system before it is put into service.’ In all cases, it is 
essential to follow and control the addition carefully, 
so that if sudden upsets occur, inhibitor addition rates 
can be changed quickly to maintain protection. 
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Change Cat Cracker 
Yield With Magnesia 


Pilot plant data reveal advantages of a cracking catalyst 


containing magnesia. The yield data will let you evaluate 


the product shift you can expect if this new type of catalyst 


is used in your cracker 


F. Emerson Ivey, Jr. and C. P. Wilson, Jr. 
W. R. Grace & Co., Baltimore, Md. 


SUFFICIENT LABORATORY and pilot plant evi- 
dence has been accumulated to establish what can be 
expected from the commercial use of a new silica- 
magnesia catalyst for catalytic cracking. The new cata- 
lyst gives the refiner a greater range of choice for the 
product distribution from catalytic cracking. Compared 
with silica-alumina catalyst, the more important char- 
acteristics of the magnesia catalyst are: 


® Higher yields of gasoline and furnace oil 
® Lower yields of coke, light gases and residual fuel 
® Higher effective activity maintenance 


®@ Thermal stability and regenerability adequate for 
today’s fluid catalytic cracking units. 


One of the disadvantages of the new catalyst is the 
production of a lower octane gasoline. However, a size- 
able portion of the octane penalty can be overcome by 
modest undercutting and further advantage can be 
gained if this heavy end is catalytically reformed. 


EARLY INTEREST IN MAGNESIA CATALYST 
Interest in silica-magnesia cracking catalysts is not 
new. As long ago as 1948, commercial trial in the Whit- 
ing Refinery of the Standard Oil Company (Indiana) 
showed the advantages of such a catalyst. In a paper 
reporting on the results of this 315 day run, Conn 
REFINER 
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FIGURE 1—Three silica-magnesia catalysts of different 


pore volume were prepared and subjected to laboratory 
studies. 


163 





CAT CRACKER YIELD WITH MAGNESIA ... 











AGING TEMP. 
RAISED TO 1350 °F. 


NEW#3 (0. 53PV) 


| 





~ 713% Al,0, 


ACTIVITY, VOL.% CONVERSION (KELLOGG 2 HR. TEST) 











TIME, HRS 
FIGURE 2—Deactivation was accomplished at a tempera- 
ture of 1250° F and a steam pressure of 15 psig. 


Meehan and Shankland found that at the same coke 
production, a silica-magnesia catalyst produced more 
gasoline, less butanes-butylenes and less dry gas than 
13 percent alumina synthetic catalyst. Catalyst consump- 
tion was lower and activity maintenance higher. Octane 
numbers of the gasoline were lower. However, regenera- 
tion became increasingly difficult as the test run pro- 
ceeded, and the trial finally had to be terminated when 
carbon on regenerated catalyst reach 4 percent, severely 
lowering the effective activity of the catalyst. 


In 1950 a second commercial trial was made in a 
5,000-bpd UOP-designed unit. In this unit a higher 
regenerator temperature (1135° F), increased regenera- 
tor bed height and increased catalyst addition rate were 
used to hold the carbon on regenerated catalyst to an 
acceptable level of 0.75 percent. In this second com- 
mercial trial, the differences in product distribution and 
quality between silica-magnesia and 13 percent alumina 
were of the same magnitude as those found by Indiana. 
Further, silica-magnesia proved to be economically ad- 
vantageous based on the same fresh catalyst addition 
rate that had been previously used wtih 13 percent 
alumina. 


Near the end of one year’s operation, however, the 
physical structure of the circulating catalyst began a 
gradual collapse, as indicated by a steadily decreasing 
pore volume. Accelerated fresh catalyst addition rate 
failed to interrupt this trend, and the test run had to be 
terminated when the structural collapse of the catalyst 


reduced its activity to an inoperable level. 
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FIGURE 3—The silica-magnesia (SM) compares favorably 
with the silica-alumina (SA) catalyst. 


BETTER THERMAL STABILITY FOUND 

The creation of a thermally stable silica-magnesia 
structure was the first and paramount problem. In the 
case of 13 percent alumina catalyst, an increase in pore 
volume causes an increase in catalyst resistance to high 
temperature laboratory deactivation and to commercial 
sintering. Reasoning that a more open pore structure 
should also improve the thermal stability of the silica- 
magnesia system, techniques were developed for increas- 
ing the pore volume to any number of controllable levels. 


Three silica-magnesia catalysts of different pore 
volumes were prepared, and subjected to laboratory and 
pilot plant studies to check their physical and catalytic 
stability as well as product distribution and quality. 
These three catalysts had the properties shown in Fig- 
ure 1. The data make clear the great improvement in 
thermal stability of this new silica-magnesia system. The 
close approach of the high temperature properties to 
those of silica-alumina strongly suggest commercially 
operable catalysts. Generally, the data indicate that in- 
creasing pore volume improves thermal stability. 

Prior to pilot plant evaluation, each sample of silica- 
magnesia, and a sample of 13 percent alumina catalyst 
which was to be used as a reference, was subjected to 
steam deactivation under pressure to lower its activity 
to near-commercial equilibrium level. The effect of this 
aging is shown in Figure 2. In addition to accomplish- 
ing the requisite deactivation, these data show the 
marked superiority of all of the silica-magnesia catalysts 
in resistance to severe steam deactivation. Their ability 
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to withstand this deactivation seems to be a function of 
pore volume, the lower pore volume catalyst being 
superior. 


The pilot plant used to investigate the product distri- 
bution and quality of these experimental samples of 
silica-magnesia is a midget circulating fluid bed appa- 
ratus similar to that described in the literature by Rice, 
Carpenter and Ackerman.’ This unit holds about 2,500 
grams of catalyst, and both reaction and regeneration 
are continuous. 


The catalyst activity and product distribution of the 
silica-magnesia catalyst was compared with 13 percent 
alumina using a Kuwait gas oil feedstock. The results 
of these pilot plant data showed the weakness of the 
old silica-magnesia catalyst had been overcome. The 
work demonstrated in several ways that the new type of 
magnesia catalyst is thermally stable and completely re- 
generable, 


On the composite basis of steam stability, thermal 
stability, product distribution, octane numbers and re- 
generation, the catalyst having the intermediate pore 
volume (0.64 cc./gm.) showed the most desirable over- 
all properties. Hence, in later work, we standardized on 
this level of porosity. Nevertheless, further small modi- 
fications were made in the catalyst preparation and 
composition before proceeding with the pilot plant tests. 
These modifications had the effect of still further im- 
proving thermal stability at very high temperatures, i.e., 


above 1600° F. The reference catalyst was a represent- 


ative sample of our commercial high stability 13 percent 


alumina. Properties of the two fresh catalysts are shown 


in Table 1. 


TABLE 1—Properties of Fresh Catalysts 


Silica- 
Magnesia 


| 13 Percent 
Alumina 





Chemical Analysis Wt. Percent 
Magnesia, MgO 28.0 0.0 
Alumina, AlzO3 0.6 13.0 
Soda, Na2zO 0.02 0.02 
Sulfates, SO4 0.50 0.23 
Iron, Fe 0.07 

Physical Properties (1250° F, 3 hrs. 
Bulk Density, gm. /c« 0.65 
Pore Volume, c« 0.58 
Surface Area, M2/gm. 430 
Attrition Index 18 


Activity: D +L 
Steam, 60 psig, 1050° F, 24 hrs. ares 45 


PILOT PLANT REVEALS CATALYST ADVANTAGES 


The purpose of this recent series of pilot plant studies 
was to compare silica-magnesia and 13 percent alumina 
using a domestic charge stock known to be troublesome; 
and further, to obtain more fundamental regeneration 
data. The charge stock was a West Coast gas oil con- 
taining appreciable amounts of sulfur, nitrogen and 
metals as shown in Table 2. 
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TABLE 2—West Coast Gas Oil Feedstock 
Gravity, 
Sulfur, Wt. % 
Carbon Residue, Wt. % 
Nitrogen, Wt. % 
Distillation (ASTM), °F, 


Thermal stability profiles of the fresh catalysts are 
compared in Figure 3. The silica-magnesia (SM) cata- 
lyst undergoes practically no change in structure over 
the temperature range 1550-1700° F. At 1700° F it 
compares very favorably with a 13 percent alumina 
(SA) catalyst which has proved resistance to commercial 
sintering. 

The pilot plant to which these catalysts were charged 
is an automatic cyclic fixed fluidized bed unit somewhat 
similar in design to that described in the literature by 
Viland.* For this comparison, the reaction variables were 
held constant at the conditions shown in Table 3. 


TABLE 3—Pilot Plant Operating Conditions 
Temperature, 
Pressure, Psig 
Catalyst/Oil Ratio 
Catalyst Weight, Gms 


Changes in conversion level were made by varying space 
velocity via feed rate. Thus, the length of a complete 
operating cycle varied from about 30 to 38 minutes, 
depending on the length of the cracking period. The 
pressured regeneration period was constant at 10 min- 
utes. Each catalyst was in continuous operation for 
about 1,200 cycles, equivalent to over 600 hours. 


The catalysts aged during the pilot plant testing as 
shown in Figure 4. The higher activity maintenance of 
silica-magnesia which was observed in the earlier pilot 
plant work is seen again, as well as its stability under 
normal aging with steam and temperature. And as be- 
fore, this higher activity was confirmed in the pilot plant 
itself, where the magnesia catalyst gave higher conver- 
sions at a given space velocity than did the 13 percent 
alumina. 


Complete product distributions are contained in 
Figure 5. Notice that light and heavy gasoline cuts were 
taken directly off the main fractionator. The light debu- 
tanized gasolines had 90 percent points of 190° F, 
the heavy gasoline fractions had 90 percent points of 
390° F. 
range gasoline having a 410 
the yields of the two fractions were adjusted to a 375° F 
90 percent point which was approximately equivalent 
to the desired end point. 


and 


Since information was also desired on a full 
F end point, the sums of 


At constant conversion over the range of 50-65 
volume percent, the differences in product distribution 
between silica-magnesia and 13 percent alumina, are 
shown in Table 4. These findings agree directionally 
with the yield structures from both the Kuwait gas oil 
pilot plant evaluation made earlier and from the old 
commercial tests. There now appears no doubt that 
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FIGURE 4—Silica-magnesia catalyst exhibits a higher ac 
tivity maintenance. 


silica-magnesia catalysts categorically maximize the pro- 
duction of liquid products boiling in the range 200-650 
F. This increase in light liquid yield comes at the ex- 
pense of coke, light gases and residual fuel. 


TABLE 4—What Silica-Magnesia Catalyst Does For 
Cracking Yields (Compared to Silica-Alumina) 
Coke. Wt. % 
C: & lighter, Wt. % 
Total C;, Vol. % 
Propylene, 
Propane, 
Total C,4, Vol. % 
Isobutane, V 
n-Butanes, V 
Sutylenes, V 
C;-410° F Gasoline, Vol. % 
Lt. Naphtha, Vol. % 
Hvy. Naphtha, Vol. % 
Furnace Oil, Vol. % 
Heavy Gas Oil, Vol. % 


down 
lown 


down 
down 
lown 


The quality of the gasolines is compared in Figure 6. 
In general, the following conclusions are apparent, using 


the gasolines from 13 percent alumina catalyst as a basis: 


@ The loss in clear research octane number is about 
twice as great as the loss in clear motor rating. The 
major part (approx. 80 per cent) of the loss in clear 
octanes is caused by the heavy naphtha fraction. 

@ The lead response of the gasolines from silica-mag- 
nesia catalyst is greater than that when using 13 
percent alumina. As a result, the leaded octane 
ratings of the light naphthas from the magnesia 
catalyst either equal or exceed those from 13 per- 
cent alumina. As before, the heavy naphtha is 
poorer in this respect. 


w/HR/W 


ciTy 


SPACE VEL 


CONVERSION, VOL % 
CONVERSION, VOL .% 
FIGURE 5—Here are complete product distribution data 
for a West Coast gas oil over a silica-magnesia catalyst 
as compared with a silica-alumina catalyst. 


@® These observations concerning octane ratings are 
consistent with the hydrocarbon compositions of the 
gasolines. Silica-magnesia catalyst produces gaso- 
lines of higher saturated hydrocarbon content and 
lower aromatic concentration. The increased pro- 
duction of saturates and decreased aromatic yield 
becomes much more pronounced in the heavy 
naphtha fraction. 


The above findings suggest a means for minimizing 
the octane loss associated with silica-magnesia catalyst, 
if this is desired. First, the loss in octanes can be suc- 
cessively reduced by increased undercutting of the full 
range gasoline. Second, the octane picture can be fur- 
ther improved by charging all or part of this heavy 
naphtha tail end to a catalytic reforming unit. 


BURNING RATE CONSTANTS WERE DETERMINED 

In order to check the regeneration characteristics of 
this latest type of silica-magnesia catalyst, we employed 
a fixed fluidized bed reactor, the same one used in the 
preceding pilot plant study. Prior to charging to this 
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FIGURE 6—These findings suggest a means of minimizing the octane loss associated with silica-magnesia catalyst. 
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reactor, samples of silica-magnesia and 13 percent alu- 
mina, both fresh and after the aforementioned cyclic 
pilot plant aging, were put through cracking cycles and 
discharged after steam stripping but before regeneration. 
The carbon contents of these catalysts were checked, and 
were found to vary from | to 2 weight percent for both 
the fresh and aged samples. 


Successive burning rate studies were made at several 
temperature levels in order that activation energies 
could be calculated. All regenerations were carried out 
at 20 psig to reduce the total regeneration times to 
practical levels, with the knowledge that pressure would 
have no effect on the relative values of the resultant 
burning rate constants. Air rate was held constant dur- 
ing each test, and in all cases a sufficiently high fixed 
ratio of air/catalyst was used to insure essentially con- 
stant oxygen partial pressures throughout the burning 
period. 


Samples of the exit gas were taken at 2-10 minute 
intervals during the course of each run, and these were 
analyzed for CO,, CO and excess oxygen. From these 
data it was possible to calculate the quantity of carbon 
and hydrogen burned at each time interval, and conse- 
quently to determine the actual first order burning rate 
constants, : 


In examining plots of carbon burning rate vs. time, 
it was apparent that a single burning rate constant did 
not always describe the entire combustion reaction. The 
fresh and aged 13 percent alumina, and the aged silica- 
magnesia all showed a change in the burning rate con- 
stant when the coke content was reduced below 0.6-0.4 
wt. percent. Fresh silica-magnesia also exhibited a 
change of smaller magnitude below 0.2 wt. percent. A 
study of the hydrogen burning rate data made clear that 
this change in carbon burning rate was closely related 
to the hydrogen content of the remaining coke, and was. 
therefore, quite reasonable. As a result of this finding, 
two first order reaction rate constants are shown for all 
cases where these were quantitatively determined. 


A summary of the burning rate data is given in Table 
5. As has been found by others* the regeneration rate 
of the fresh magnesia catalyst was actually higher than 


TABLE 5—Coke Burning Rates of Catalysts 


SILICA-~-MAGNESIA 13 PERCENT ALUMINA 


Regen. | Fresh Aged Fresh 
Temp., 
oF, %C} K %C} K 


965 | 1.8-0.2 


Aged 
%C K 


1.1-0.5 
0.4-0.3 


%C K 





0.053 | 1.6-0.6 0.055 | 1.5-0.6 


0.5-0.4 0.01 0.5-0.2 


0.043 
0.005 


0.049 
0.008 
8.0.4 0.118 1.1-0.2 0.105 
38 38 


Note: K = Ist order burning rate constant, Min. 
AE®* = Activation energy over range 965° F 


1010° F, K cal/mole/°( 
Silica-Magnesia, 1000 cycles with West Coast Gas 
Oil. 13% Alumina, 1200 cycles with West Coast Gas 
Oil. 


Aged Catalysts: 


that of 13 percent alumina. Of more practical impor- 
tance, however, is the fact that the burning rates of the 
aged silica-magnesia were at least the equal of 13 per- 
cent alumina at all temperature levels investigated. 


The activation energies determined in this study are 
in line with those reported in the literature by other 
workers. 


Based on the above evidence, along with the previ- 
ously discussed pilot plant regeneration studies using 
Kuwait gas oil, it is our opinion that silica-magnesia 
catalyst has demonstrated a degree of regenerability 
which will satisfy today’s commercial requirements. 


Adapted from the original presentation before the 
Western Petroleum Refiners Association, Wichita, Kan., 
June 16, 1960. 


ACKNOWLEDGMENT 


A development program of this magnitude involves the efforts of a 
large number of people. Special recognition should be given to Dr. F. G. 
Ciapetta, Dr. R. M. Dobres and their associates of the Grace Research 
& Development Division. 


LITERATURE CITED 


1Conn, A. L., Meehan, W. F. and Shankland, R. V. ‘‘Silica-Magnesia 
Cracking Catalyst Commercial Performance,’’ Chemical Engineering Prog- 
ress, April, 1950, p. 176. 

2 Rice, T., Carpenter, J. 
Cracking Unit,’’ Industrial 
Vol. 46, p. 1558. 

®Viland, C. K. “Selection of Cracking Catalyst with the Aid of Labo- 
ratory Aging,’”’ Petroleum Processing, August, 1950, p. 830. 

*De Baun, Robert M. “New Cracking Catalysts for More Dollars per 


Barrel.’’ Presented before the 48th Annual Meeting of the W.P.R.A. on 
March 28, 1960. 


and Ackerman, C. ‘Small 
and Engineering Chemistry, 


Scale Catalytic 
August, 1954, 





About The Authors 


F. Emerson Ivey, Jr., is manager 
of chemicals technical service, W. 
R. Grace & Co., Davison Chemi- 
cal Division. Ivey received his B.S. 
degree in chemical engineering 
from Lehigh University in 1942, 
then shortly thereafter joined Gulf 
Research and Development Co. in 
the catalytic process department. 
He then went to the Refinery 
Technical Service department at 
Gulf’s Philadelphia office and in 


Ivey 1948 he joined Davison. 


C. P. Wilson, Jr., is a research chemist for the 
Catalyst Section, W. R. Grace & Co., Washington Re- 
search Center. Holder of a B.S. de- 
gree in chemical engineering from 
Rice University, he worked four 
years as a research chemist for 
Texas Inc. at Port Arthur. Mr. 
Wilson then worked eight years in 
England for the Medway Oil and 
Storage Co. where he and J. A. C. 
Yule developed a procedure still 
used for the determination of 
peroxides and gum in gasoline. Mr. 
Wilson’s work on cracking cata- 
lysts started in 1941 with the 
Diakel Corp. which was later ac- 
quired by what was then the Davi- 
son Chemical Corp. 


Wilson 











PETROLEUM REFINER 


Vol. 40, No. 4 





FIGURE 1—tThis pressure reformer furnace ye hydrogen for am- 


monia synthesis gas. The firebox is 6 feet wide 


y 43 feet long and contains 


82—4-inch ID tubes with a heated length of 30 feet. Looking inside the 
furnace (left) multiple horizontal burners maintain uniform tube tempera- 
ture from top to bottom. Typical fuel manifolding (top right) gives individ- 
ual burner control if hot spots or hot tubes develop. 


WHAT'S NEW IN STEAM 
METHANE REFORMERS 


Improved catalysts, improved metallurgy, and improved means of 
transferring and controlling heat have resulted in greater flexi- 
bility in design, lower plant costs, and lower operating costs 


Maurice R. Kitzen 
Selas Corporation of America, Dresher, Pa. 


Jack Tielrooy 
Consulting Chemical Engineer, Fullerton, Calif. 


CATALYTIC STEAM REFORMING of light hy- 
drocarbon gases, more commonly referred to as steam 
methane reforming, is the most widely used method of 
producing hydrogen. Significant improvements in this 
method of hydrogen production have been stimulated 


April 1961—PETROLEUM REFINER 


by the ever increasing demand for new hydrogen pro- 
duction facilities. These improvements have reduced the 
cost of building plants, and have substantially reduced 
the cost of producing hydrogen. 

These cost reductions have been achieved by carrying 
out the steam methane reforming operation at higher 
pressures, and by operating the steam methane reform- 
ing furnaces with higher heat flux densities, higher space 
velocities, and higher tubeskin temperatures. Such cost 
saving improvements have in turn been made possible 
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1,200 1,300 1,400 
EQUILIBRIUM TEMPERATURE - ° F 
FIGURE 2—Shows how equilibrium outlet temperature 
varies with a residual methane content from about 1,200° F 
at 10 percent methane to 1,500° F at 1 percent methane. 
Curve is based on steam/carbon ratio of 4.0 and an outlet 
pressure of 125 psia. 


by the development of improved catalysts, improvements 
in tube metallurgy, and by improvements in reformer 
furnace design, notably improved techniques of control- 
ling heat distribution. 


The Process. In the steam methane reforming process, a 
preheated mixture of steam and light hydrocarbon gas is 
reacted over a nickel catalyst at elevated temperatures. The 
catalyst is contained within vertical tubes which are heated 
from the outside. In typical steam methane reforming oper- 
ations, the range of operating conditions encountered are: 


Pressure—From 0 to over 200 psig. 

From 1,200° F to 1,600° F. 

From 1,500° F to 1,900° F. 
From 2.0 to 6.0. 


Outlet Temperature 
Max. Tubeskin Temperature 
Steam/Carbon Ratio 


The reactions which occur in steam methane reforming 
may be written as follows: 


CH, + H.O = CO + 3H, 
CO + H,O = Co, 4 


97,300 Btu/Lb.-Mole (1) 
H,-+ 14,800 Btu/Lb.-Mole (2) 


Higher hydrocarbons react similarly according to the equa- 
tion: 


C,H, + nH,O = nCO + (0.5m-+n)H,—Heat (3) 


An excess of steam is required, both to achieve the desired 
equilibrium and to avoid laydown of coke on the catalyst. 

The crude hydrogen stream from the reforming furnace 
is a mixture of hydrogen, carbon monoxide, carbon dioxide, 
methane, steam, plus any inerts present in the feed gas. 
There is always a substantial amount of carbon monoxide 
present since the carbon monoxide conversion reaction can- 
not even approach completion at the high temperature level 
required for the reforming reaction. Higher hydrocarbons are 
not found in the product gas at normal levels of conversion. 

When the final product is to be hydrogen, the reforming 
furnace is normally followed by a means of cooling the gas 
to 700-800° F, and one or more stages of CO shift conver- 
sion. In the shift converter, operating at a temperature level 
favorable to carbon monoxide conversion, from 80 to 90 per- 
cent of the carbon monoxide is converted to carbon dioxide 
plus an equivalent amount of hydrogen. When more than 
one stage of conversion is used, carbon dioxide is removed 
from the gas between stages. 

If a gas rich in carbon monoxide is desired, such as for 
methanol synthesis or Oxo synthesis, carbon dioxide is added 
to the steam—hydrocarbon mixture being fed to the re- 
former. The presence of carbon dioxide in the feed retards 
the carbon monoxide conversion reaction. If enough is pres- 
ent, the reverse reaction occurs in which carbon dioxide 
reacts with hydrogen to form carbon monoxide plus steam. 
For the production of synthesis gas, minimum steam /carbon 
ratios are used in order to minimize the conversion of car- 
bon monoxide to carbon dioxide. 


Why Pressure Reforming. As recently as eight years 
ago, steam methane reforming was carried out only at 
essentially atmospheric pressure. Even though the steam 
hydrocarbon reactions are favored by low pressure, there 
are significant economic advantages to operation at ele- 
vated pressures. First, and most obvious, is the gas com- 
pression power which is saved. And since the hydrogen 
is normally used at elevated pressures, the cost of gas 
compressors is also substantially reduced. Most signifi- 
cant is the over-all thermal efficiency which can be at- 
tained by reforming under pressure. At pressures above 
100 psig, most of the latent heat in the excess process 
steam can be recovered at a useful level and used to 
reboil the carbon dioxide removal system. In many 
plants, the heat recovered from the process gas after 
shift conversion is sufficient to supply the total heat re- 
quirements of a monoethanol amine system for carbon 
dioxide removal. 


WHY SO MUCH HYDROGEN? 


THE CONSUMPTION of hydrogen in the United 
States has enjoyed a phenomenal growth rate during 
the past decade. Projected growth is even more im- 
pressive. Estimates place the total U.S. consumption 
of hydrogen at more than one trillion cubic feet per 
day by 1965. Synthetic ammonia production has ac- 
counted for the largest part of the hydrogen consump- 
tion, with synthetic methanol in second place. But 
today, petroleum refining appears headed into first 
place as a consumer of hydrogen. 

Thus far, most petroleum refiners have been able 
to meet their hydrogen requirements with the by- 
product hydrogen from catalytic reforming operations. 


But with the advent of hydrogen cracking processes 
such as Unicracking, Isocracking, Lomax, and others, 
the refiners are being faced with the necessity of pro- 
ducing supplemental hydrogen. 

Meanwhile, other uses for hydrogen also continue 
to grow. Both the production of ammonia and of 
methanol have been and are continuing to enjoy a 
steady growth rate. The reduction of metallic ores, 
though not yet a large consumer, has a very large po- 
tential. Other significant uses include the production 
of Oxo process aldehydes and alcohols, hydrogenation 
of fats and oils, hydrogenation of organic interme- 
diates, and last but certainly not least, the production 
of liquid hydrogen for use as a high energy rocket fuel. 
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FIGURE 3—Shows how equilibrium outlet temperature will 
vary from about 1,200° F at 50 psia to about 1,470° F at 
300 psia. The curve is based on a steam/carbon ratio of 4.0 
and a residual methane content of 5 percent. 


Equilibrium Relationships. In steam methane reform- 
ing, the reaction of hydrocarbons with steam, which is 
the controlling reaction in retormer design, is favored by: 


1. High temperature 
2. Low pressure 
3. High steam/carbon ratio. 


The second reaction, conversion of carbon monoxide, 
is unaffected by pressure but is favored by: 


1. Low temperature 
2. High steam/carbon ratio. 


Equilibrium outlet temperature is the most important 
single variable affecting the design of a reformer. This 
temperature is a function of outlet pressure, conversion 
level (residual methane content), and steam/carbon 
ratio. 

Figure 2 shows how the equilibrium outlet tempera- 
ture varies with residual methane content from about 
1,200° F at 10 percent methane on a dry gas basis to 
1,500° F at 1 percent methane. This curve is based on 
a steam/carbon ratio of 4.0 and an outlet pressure of 
125 psia. 

Increasing outlet pressure requires an increase in out- 
let temperature if all other variables are held constant. 
Figure 3 shows how equilibrium outlet temperature will 
vary from about 1,200° F at 50 psia to about 1,470° F 
at 300 psia. This curve is based on a steam/carbon ratio 
of 4.0 and a residual methane content of 5.0 percent. 

Steam/carbon ratio can be adjusted to compensate 
for the adverse effects of increasing pressure. Figure 4 
shows how the equilibrium outlet temperature varies 
from about 1,260° F at 5/1 ratio to about 1,485° F at 
2/1 ratio. This curve is based on an outlet pressure of 
125 psia and a residual methane content of 5.0 percent. 


Steam/carbon ratio also affects the degree of carbon 
monoxide conversion which occurs in a steam methane 
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FIGURE 4—Shows how the equilibrium outlet temperature 
varies from about 1,260° F at 5/1 ratio to about 1,485° F 
at 2/1 ratio. The curve is based on an outlet pressure of 125 
psia and a residual methane content of 5 percent. 


reformer. An increase in the amount of steam helps two 
ways. First, by depressing the outlet temperature, a more 
favorable equilibrium for carbon monoxide conversion 
is obtained. Second, the additional steam drives the car- 
bon monoxide conversion reaction further to the right. 
Figure 5 shows how carbon monoxide conversion varies 
from about 27 percent at a ratio of 2/1 to about 67 
percent at a ratio of 5/1. As in Figure 4, this curve is 
based on a residual methane content of 5.0 percent and 
a pressure of 125 psia. 


REFORMER OUTLET TEMPERATURE 
The process gas leaving a steam methane reformer 
will always be at a temperature higher than the calcu- 
lated equilibrium outlet temperature. The approach to 
equilibrium depends upon a number of complex vari- 
ables. These include: 
1. Equilibrium temperature level 
Composition of hydrocarbon gas 
Space velocity 
Heat distribution pattern, circumferential and 
longitudinal 
Sulfur content of feed gas 
Steam/carbon ratio 
Conversion level 
Catalyst tube parameters, length and diameter 
9. Catalyst parameters; activity, size, and shape 


10. 


Pressure level. 


The approach to equilibrium will normally be be- 
tween 25° F and 100° F. A good rule of thumb is to 
assume 50° F approach. 


Specifying a Reformer. The first step in arriving at 
an economical furnace design is the selection of process 
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conditions. Since the two are very closely related, it 
often pays to give the furnace supplier as many degrees 
of freedom as the over-all process will permit. All too 
often, too many process variables are needlessly tied 
down with the net result being a high priced reforming 
furnace. Let’s consider some of these. 

Thermal Efficiency. One of the most common mis- 
takes is to specify that the reformer shall be designed 
for maximum thermal efficiency, or minimum fuel con- 
sumption, or to imply that thermal efficiency will be 
a factor in the bid evaluation. Almost all large reform- 
ing furnaces are followed by a waste heat boiler on the 
flue gas. If the waste heat boiler cools the flue gas to 
500° F, the over-all thermal efficiency will be 86 to 87 
percent based on net heating value of the fuel gas re- 
gardless of the thermal efficiency of the reformer itself. 
And the steam which can be generated by waste heat 
recovery from the flue gas is almost always short of total 
plant requirements. While it is possible to design a steam 
methane reformer for high efficiency, it is much more 
costly than to pick up the difference in efficiency in a 
waste heat boiler. 

Often, pressure drop is needlessly limited to a low 
value, 15 to 20 psi. When pressure drops of up to 40 
psi. can be tolerated, a significant reduction in reformer 
cost can often be achieved. When a high pressure drop 
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can be tolerated, it becomes possible in some furnace 
designs to use fewer tubes of longer length. 

This reduces furnace cost in several ways: (1) Due 
to a higher mass velocity in the tubes, the gas film heat 
transfer coefficient is increased. This results in a lower 
tubeskin temperature which in turn reduces the re- 
quired tubewall thickness; (2) the number of flanges 
and fittings is reduced; (3) the length and/or width 
of the furnace is reduced, and (4) the length and/or 
number of inlet and outlet headers are reduced. 

High pressure drop offers an additional advantage in 
that greater uniformity of flow is achieved. 

Steam Consumption. Another common mistake is to 
specify that the reformer be designed for minimum 
steam consumption. There is a minimum below which 
we cannot go because of carbon formation. But nor- 
mally, when producing hydrogen or ammonia synthesis 
gas, it pays to go well above the minimum steam/carbon 
ratio. When the reformer is followed by a shift con- 
verter, the amount of steam needed for efficient carbon 
monoxide conversion far exceeds the minimum needed 
in the reformer. By putting this steam through the re- 
former, we gain in two ways. First, the equilibrium out- 
let temperature is lowered due to the higher steam con- 
centration. This of course lowers the actual outlet tem- 
perature by an approximately equivalent amount. Sec- 
ond, due to the increased mass flow, heat transfer is 
improved, resulting in a lower differential between out- 
let temperature and maximum tubeskin temperature 
Both effects lower the maximum tube skin temperature. 
This gives the furnace supplier two degrees of freedom, 
both of which reduce furnace cost. He can go to a 
larger tube diameter without increasing tubewall thick- 
ness, or he can reduce tubewall thickness. 

Heat Absorption. Contrary to what might be ex- 
pected, the heat absorption requirements of a steam 
methane reformer are almost independent of the steam 
carbon ration employed. Two factors compensate for the 
added heat required to preheat the added steam to out- 
let temperature. One is the lower outlet temperature 
which results from increasing steam rate. The other is 
the higher percentage of carbon monoxide conversion, 
an exothermic reaction, which is aided by both the lower 
outlet temperature and the increased steam rate. Heat 
absorption requirements are also relatively independent 
of conversion level within the normal range. 

Pressure. On the other hand, pressure does affect heat 
absorption requirements. Figure 6 shows how the heat 
absorption requirements per 1,000 cubic feet of hydro- 
gen plus carbon monoxide vary from about 77 M Btu 
at atmospheric pressure to about 97 M Btu at 300 psia. 


Factors Affecting Catalyst Tube Design. Since the 
high alloy catalyst tubes represent the largest single 
item of cost in a steam methane reformer, special con- 
siderations must be given to the factors which affect 
tube design. In most reformer designs, the gas flows 
downward through a number of parallel tubes. Only a 
single pass is used. 

Once the process conditions have been set, there re- 
main three important factors which determine the cost 
of the reformer tubes. These are: 

1. Selection of tube inside diameter. 
2. Selection of tube length. 


3. Provisions for control of heat distribution. 
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FIGURE 7—Gives a typical curve relating maximum tube- 
skin temperature to tube diameter. All other variables are 
fixed including tube length, pressure, steam/carbon ratio, 
space velocity, conversion, preheat temperature and heat 
distribution pattern. 


All three of these have a significant effect on maxi- 
mum tubeskin temperature. A low differential between 
outlet temperature and maximum tubeskin temperature 
is favored by small tube diameter, long tube length, and 
uniform heat distribution. 

Tube diameter is probably the most important vari- 
able when tubeskin temperatures become limiting. For 
a given fixed set of process conditions, Figure 7 gives 
a typical curve relating maximum tubeskin tempera- 
ture to tube diameter. It is based on a 30-foot tube 
length in the heated zone and uniform heat distribution. 
The approach to outlet temperature varies from about 
175° F in 3-inch I.D. tubes to over 400° F in 8-inch 
I.D. tubes. 


Tube Metallurgy. Without the improvements in re- 
former tube metallurgy of the last decade, high pressure 
reforming could not be economical. In modern reform- 
ers, allowable design stresses are several fold greater 
than what they were ten years ago. For the most part, 
reformer tubes today are centrifugally cast in perma- 
nent molds of HK alloy, a modified 25-20 stainless 
steel. Figure 8 shows a typical curve for the limiting 
creep stress, 1 percent in 10,000 hours, as a function 
of tubeskin temperature. Also shown is a curve of the 
typical design stress used for commercial reformers. 
To the minimum sound metal thickness calculated us- 
ing these stresses must be added an allowance for cast- 
ing tolerance, shrinkage, out-of-roundness, unsound 
metal, and corrosion. While the allowance varies with 
different tube manufacturers, the norm is between 1/16 
inch and 1/8 inch. 

As may be seen from Figure 8, a 100° F difference in 
tubewall temperature makes a significant difference in 
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FIGURE 8—Shows typical curve for the limiting creep 
stress, 1 percent in 10,000 hours, as function of tubeskin 
temperature. Also shown is typical design stress curve used 


for commercial reformers. Alloy is a modified 25-50 stainless 
steel. 


the strength of the metal. In the selection of a reformer 
furnace, it therefore behooves the purchaser to specify 
the design basis for tubewall thickness. Conservative de- 
sign would allow 100° F above the computed maximum 
tubeskin temperature and 25 psi above the maximum 
internal pressure. 


How Important Is Heat Distribution. Commercial 
steam methane reformers are in operation with produc- 


tion rates which exceed 2,000 cubic feet per hour of hy- 


drogen plus carbon monoxide per cubic foot of catalyst. 
Such a rate requires a heat input of 175,000 Btu per 
hour into each cubic foot of catalyst. With such rates 
of heat transfer, it is obvious that heat distribution is an 
important variable. 


Many excellent reformer designs have been devel- 
oped during the past twenty years. Some are top fired, 
some are bottom fired, some are side fired, and some 
use a combination of firing. A recent design utilizes the 
radiant heating principle which has proven so suc- 
cessful in pyrolysis furnaces for the production of eth- 
ylene. See Figure 1 for a look into the firebox of such 
a furnace. 

The process gas - steam mixture flows downward in 
a single pass through a double row of staggered tubes. 
Heat is delivered to both sides of these tubes by seven 
or more horizontal rows of radiant cup burners. The 
burners are arranged in a uniform pattern on both sides 
of the furnace. By adjustment of the fuel gas pressure 
to each row of burners, any desired heat input—tem- 
perature profile can be established and held. The heat 
input profile can be adjusted to give an approximately 
constant tubeskin temperature from top to bottom. 
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Table 1 gives a set of actual temperature measurements 
made with an optical pyrometer in a steam methane 
reformer. You will note that the average tubeskin tem- 
peratures at the top level differ by only 3° F from the 
average temperatures at the bottom. 


TABLE I—Tubeskin Temperature — °F 


Top Center 
Level Level 
| Be 1,532 
1,525 1,538 
1,564 1,558 
1,562 1,568 
1,546 1,549 


Averages = 1,548 °F 





Northeast 
Northwest 
Southeast 
Southwest 


Averages 


Since radiant heat is applied from both sides of the 
tubes, the circumferential heating pattern is also quite 
uniform. 

The effect of this type of heating with precise control 
and uniform distribution is a lower maximum tubeskin 
temperature. This assumes that all other conditions are 
constant. The heat flux in the hotter zone near the bot- 
tom can be limited while a heat flux twice as high is 
applied near the top where the reactants are cool. The 
results of such a type of heating are: 


1. The reactants are brought to reaction temperature 
faster. 


. The reactants are maintained close to a uniform 
temperature throughout the reaction zone. 


. More effective use of the catalyst results since 
more of the catalyst is at the temperature level 
necessary for reaction. 
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4. Greater throughputs are achieved through any 
given tube configuration. 


Control of Firing. The first reaction of many will be, 
“How does one adjust so many burners.” There is ac- 
tually little to adjust. When the furnace is being brought 
up, the burners are ignited one row at the time. The 
lighting procedure requires about 30 seconds per burner. 
The individual burner valves are set wide open. Only 
two sets of adjustments are made, and these are made 
only once, when the furnace is first brought to normal 
operating conditions. 


1. The individual air shutters on the burners are 
set and locked in place. Once set to give the 
proper air to fuel gas ratio, no further adjust- 
ment is necessary. 


The fuel gas header valves are adjusted to 
give the desired heat input profile. Each valve 
controls one horizontal row of burners. 

The only adjustment made during normal operation 
is the total fuel gas to the furnace. This is normally 
throttled by an air operated control valve which is set 
automatically by a board instrument on the basis of 
flow, outlet temperature, flue gas temperature, or resid- 
ual methane content. A turndown ratio of 3 to 1 is pos- 
sible without touching burners or header valves. 


HANDLING HOTSPOTS 

Even with precise control of heat distribution, it is 
possible to have hotspots in a steam methane reformer. 
Such hotspots, or entire hot tubes, can result from 
bridging of catalyst in the tubes or from coking of the 
catalyst which can occur when steam/carbon ratio is 
too low. In either case, the hot zone is the result of a 
reduced amount of heat being absorbed. With a multi- 
plicity of radiant burners, the heat input density can be 
reduced on any spot or over the length of an entire 
tube. Where otherwise it might be necessary to shut 
down because of excessive tubeskin temperatures, this 
method of heat input control assures continuity of op- 
eration. 

Figure 1 shows the typical burner manifolding and 
piping on a reformer in actual operation. You will note 
that all of the burner cocks are wide open. 


Conclusion. The technological improvements of the 
past decade have made the steam methane reformer a 
flexible tool for: 


1. The production of hydrogen of any desired 
purity 

2. The production of ammonia synthesis gas 

3. The production of methanol synthesis gas 

4. The production of Oxo synthesis gas 

5. The production of carbon monoxide rich gas 

Improved catalysts, improved metallurgy, and im- 

proved means of transferring and controlling heat all 


have contributed to greater flexibility in design, lower 
plant cost, and lower operating costs. #H# 
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“DECISIONS...DECISIONS...DECISIONS” 


all made by SR-MATIC, the system that thinks for itself! 


From a remote or local set-point, SR-MATIC 
automatically selects and controls every func- 
tion of compressor station operation. Manual 
attendance is reduced to any desired level. 
Operation has greater safety, continuity and 
efficiency with SR-MATIC control system by 
Stearns-Roger, specialists in process plant de- 
sign and construction. 


NS-ROGER MFG CO - DENVER, COLORADO 


P. O. Box 5888, Denver 17, Colorado 
DENVER * HOUSTON « SALT LAKE CITY 


STEARNS-ROGER ENGINEERING COMPANY, LTD., CALGARY 
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As Management Sees It... 





Develop Your “Key Word” Technique 


Examination ... analysis ... sediment ... bearing housings, tank bottoms ... strainers 
. Show ... extent ... fouling source of material. Still, ............ knowl- 
edge about ... foreign matter only leads ... methods ... eliminating ... fouling but does 
not prove .. cause of ... failure. Foreign material ............... mot... 
good clue to ... failure... ... ... since much deposit result of ... failure. 
... better indication ... possible by examination ... other bearings ... ... same system... 
have not failed. If all ... bearings scored and have excessive quantities ... foreign 
material... .........,... fouled system ... certainly evident.’ 


8 


FIGURE 1—Fifty words are eliminated from this paragraph. “Key word” technique lets you see only the essentials. 


THE BUSY MAN who must wade through and 
digest vast amounts of material will find invaluable 
this third and final installment of the Rapid Reading 


m " Series. In preceding articles you have learned many 
Skim Reading of the most valuable techniques to use in the new art 
ere 


of reading faster and with better comprehension. 


You will now be introduced to a skill which makes 
use of all of the other skills that you have learned 
Bh 4 he a the skill of skimming. This is a complicated skill but 
CSSiINg to t usy it has unlimited possibilities of development. It prob- 
ably is the most useful of all of the rapid-reading 
techniques. 


SKIMMING 
Skimming is the skill through Skimming is at the apex of the skills in the new 


art of reading. It is the super skill used by some read- 
ers who claim they can read 2,000 words per minute 
. r Theodore Roosevelt was an outstanding example of 
read 2,000 words per minute. You a person who used this skill with great efficiency. It 
can develop the useful skim-reading is said that he could pick up an article or even a 
pamphlet, apparently glance at it—then tell you vir- 

art, and rapidly clear your desk tually everything the author had said. 


which some readers claim they can 


of reading matter Skimming Can Help You. There is no reading asset 
. of greater value to the present-day adult than this 
highly developed skill. Skimming enables a person 
quickly to select material he wants to read and to dis- 
card that which is not interesting or useful to his 

purpose. 
Nila B. Smith The ability to skim expertly helps the businessman 
The Reading Institute clear his desk rapidly. If he is skilled in skimming, 
New York University just a few swift glances will enable him to segregate 
New York City and organize a miscellaneous pile of papers. Quickly 
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he can toss into the basket materials which hold no 
interest for him, stack in a pile those things he needs 
to read carefully, and place in another pile those pieces 
he may later skim once more for main ideas. Probably 
two-thirds of the stack on his desk (and this includes 
correspondence) can be disposed of through the skim- 
ming technique. 


Benefit Is Varied. Clearing a desk quickly is not the 
only function of skimming. All of us find the skimming 
technique useful in newspaper and magazine reading. 
We skim to find articles we wish to read and those 
we prefer to skip. Probably almost everyone has de- 
veloped some initial skill in skimming, through con- 
tacts with newspapers and magazines. 

Skimming is useful also in choosing a book to read, 
whether fiction or nonfiction. It is best to skim through 
several different books for general impressions. Such 
a procedure yields guidance in choosing the book 
which seems to hold the best promise of personal satis- 
faction and pleasure. In selecting a factual chapter or 
article, either in a book or magazine, it is helpful to be 
able to locate a topic of special interest by skimming. 

Rarely does the person who is skillful in skimming 
complain that he has no time to cope with the mass 
of reading material confronting him. 


A Complex Skill. Skimming is placed last in this 
series of articles because it is the most complex of all 
reading techniques. Skimming really is an hierarchy 
built upon all the other skills heretofore presented. In 
skimming you need to be skillful in previewing, in find- 
ing the main idea, and in grasping details. Now that 
you have had practice designed to improve your ability 
in using these other skills, you are ready to develop 
a high level of skimming ability. 


EE 


selection. 


Most adults have developed some ability in skim- 
ming by hit-or-miss methods. To become expert, you 
need the “know-how.” Even if you can skim fairly well 
now, you can learn to skim better. There seems to be 
no end-point in the limits of skimming ability. 


Cultivate New Attitude. Developing a new attitude 
toward reading is a prime requisite in learing to skim 
at a high speed. This new attitude involves a willing- 
ness to pass hastily over a page without reading all it 
has to say. It also involves release from a feeling of 
guilt because you have not read thoroughly. For many 
people whose daily work requires meticulous reading, 
such as editors, lawyers, physicians, and scientists, much 
effort and will-power is needed to “break loose” and 
cover quantities of material without reading every word. 

There is much reading that must be done meticu- 
lously, of course. But most people could skim through 
without losing much of the material they now read 
carefully. To do this, one must cut all moorings with 
past reading habits and recklessly take a chance at 
merely catching snatches of printed symbols here and 
there. It is necessary to cultivate an attitude of aban- 
don while engaging in the high-powered skill of skim- 
ming. 


Increase Mental Tempo. You have been practicing 
fast reading, but fast reading is slow compared with 
skimming. In skimming, your eyes simply leap over the 
page catching a bit here and there of whatever you 
want to get. It is your mind, of course, that controls 
the reading speed. In skimming, make your mind work 
with the speed of lightning. 


Develop New Eye-Movements. You should use a new 
pattern of eye movements—the pattern in which you 


To Develop Your Vertical 
Field of Vision: 


1. Sweep your eyes straight down through the middle of a short 


2. Gather all the important details you can by reading the cen- 
tral portion of two lines at one fixation and without changing 
the position of your eyes. 

If you lose the thought at any point, catch a necessary key 
word with a fleeting left or right glance. 

Allow yourself an exact time-allotment such as five seconds 
or ten seconds an article in this way. 

Check your comprehension after you have finished skimming 
the article by trying to tell yourself what you got out of it, 
then confirming or disproving by referring to the text. 


Ca 
| 
| 
| 
| 
i 
| 
| 
ee 


FIGURE 2 
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Skimming is the super skill that enables some people to read 2,000 words per minute. 


sweep your eyes from the top to the bottom of pages. 
Perhaps you have developed excellent speed by this time 
in reading horizontally from left to right. The next 
step is to develop skill in making fleeting eye-sweeps 
vertically. The old habit of reading from left to right 
has been ingrained in your nervous system since child- 
hood. So, it may be difficult to develop vertical eye 
movements to where they are as facile and fleeting as 
horizontal eye movements. 


Skimming in Previewing. If you have practiced pre- 
viewing, you should be good at extracting information 
from subheads. Now put on the speed. Find two facing 
pages in this magazine which have subheads. Give your- 
self 10 seconds in which to glance at the title and 
the subheads. Flash your eyes over the page, pausing 
only momentarily at subheads. Question yourself or 
have someone else question you to see what you got 
out of your skimming preview. You'll probably be 
surprised! 


Skimming for Main Ideas. In skimming for main 
ideas you use the same skills discussed under the 
“finding Main Ideas” heading (Part I, January, 1961), 
only with a super-speed. If you wish to skim for main 
ideas, grasp the main idea in the first paragraph as 
quickly as you can. Then sweep your eyes with high 
speed straight to the next paragraph, grasp the main 
idea in that paragraph, and so on. Pay no attention to 
anything but main ideas. Practice this first on easy 
material. Later skim for main ideas in more difficult 
material. 


Clusters of Details. Naturally, one would not expect 
to use the skimming technique in reading detailed 
material dense with facts, in which every small detail 
was so important that it must be grasped. Often, how- 
ever, a person has occasion to find just one cluster of 
ideas that has to do with some particular topic of 
information. 

To illustrate: suppose you came across a rather tech- 
nical article on hurricanes. You might not be interested 
in all of the information given. Let us say, however, 
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that you had always wondered just what the “eye” 
of a hurricane is, and decided to see if you could find 
out in this article. You then might sweep over the 
entire page until you catch a glimpse of the phrase 
“eye of the hurricane.” 

At this point you would pause to read the details 
clustering around this subject: “The eye of the hurri- 
cane is roughly circular, 10 to 15 miles in diameter, 
reaching from the ocean up to the sky and revolving 
furiously in a counterclockwise position.” 

According to this example, your skimming ability 
would have spared you from laboriously reading the 
entire technical article, and enabled you to pin-point 
at a glance the one thing you wanted to know. 


Using Key Words. Here’s a new technique which will 
be invaluable to you! Certain words in printed text are 
very significant in meaning value. Other words are 
necessary only in stringing together the more mean- 
ingful words to make a complete sentence. But they 
may as well not be there in-so-far as contributing to 
the basic import of the sentence is concerned. So ac- 
customed are we to the English language that it is 
not necessary to read every word in a sentence when 
covering newspaper and periodical articles and easy 
chapters in books. If you grasp the more meaningful 
words, you can often skip those words of less conse- 
quence and still get the basic meaning from the text. 
If you read only the important words and skip the 
others, you will reduce reading time substantially. This 
is the procedure used by many phenomenally rapid 
skimmers. 

The words of strongest meaning-value are nouns and 
verbs. Adjectives are next in importance. Such adjectives 
as large, small, old, new, friendly, unfriendly, poisonous, 
harmless, and so on may so change the meaning of a 
noun that they cannot be disregarded. Sometimes ad- 
verbs, such as occasionally, constantly, firmly, quickly, 
are filled with meaning-value. Sometimes prepositions, 
such as in, out, from, are crucially important to the 
meaning. Ordinarily, however, the value of adverbs and 
prepositions is low. 

Words that usually can be skipped in reading with- 
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out impairing the basic meaning of a sentence are of 
these types: the articles the, a, this, these, that, those; 
pronouns such as it, she, he, they, we; prepositions 
such as of, at, to, for, through; conjunctions such as 
and, yet, but; adverbs such as soon, too, new, once, 
very, here, there; auxiliary verbs such as be, am, 1s, 
are, was, were, been, being, shall, will, should, would, 
can, could, may, might, has, have, had, do, does, and 
did. 

In telegrams, sentences are stripped down to high- 
meaning-value words only. As an example, suppose 
the manager of a company found it necessary to con- 
vey a message to a customer about a delayed order. 
If he were to write this message, it might run some- 
thing like this: 


Because of a mechanical failure in our machinery, 
the shipment of your goods will be delayed. It 
will arrive on March 16. 


If he were to send a telegram, it might read like 
this: 


MECHANICAL FAILURE. SHIPMENT DE- 
LAYED. ARRIVE MARCH 16. 


This short telegram conveys the basic meaning, even 
though words of low meaning-value, such as because, 
of, a, in, our, the, your, will, be, it and on, are omitted. 

When you want to skim printed material, keep the 
telegraphic style in mind. Think of the text as if it 
were a telegram, grasping only the meaning-value words 
and ignoring the others. 

This technique often will enable you even to skim 
technical or fact-packed material. Consider now the 
example shown in Figure 1 to see what you would 
grasp by reading only key words in a paragraph. 

Did you get the import of this paragraph by reading 
the key words only? Fifty words were omitted—words 
that have very little meaning value. Yet if you had 
not used the key-word technique, you would have 
taken time to perceive and mentally pronounce each 
of these 50 insignificant words. 

You do not have to read every word on the printed 
page. Disregard those that you do not need. Use the 
key-word technique! 


Vertical Field of Vision. Normally, our eyes move 
from left to right across the page. For this reason all 
of us are accustomed to using our lateral field of vision. 
We fixate at a point on a line and read all the words 
we can see at the left and right of this fixation, then 
move on to another fixation and repeat the perception 
process. But it happens that we also possess a vertical 
field of vision. This usually lies dormant in so far as 
reading is concerned. It is possible to cultivate this 
to take in words above and below the point of fixation, 
as well as at the left and right of it. Undoubtedly, 
the phenomenal skimmers who claim they can grasp 
3,000 or 4,000 words per minute make use of their 
vertical field of vision. 
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As an experiment, try using your vertical field of 
vision in reading the three numbers below. 


12:15 
12:30 
12:45 


Fixate your eyes on the middle number. Without 
moving them, can you read all three numbers? Then 
you were using your vertical or up-and-down field 
of vision. 

This is a rare skill because so few people have con- 
sciously set themselves to the task of developing it. 
It can be done though and with very rewarding results. 

If you wish to develop the use of your vertical field 
of vision, use single-column material to start with. 
Later, progress to full-page material. The procedure 
in Figure 2 is recommended. 


Continue Practice. You should be continuing daily 
periods of practice. If you are, then beginning with 
your next period, devote a part of your time to prac- 
tice in skimming. Skim to find an article that you want 
to read. Skim to locate a certain fact or figure. In a 
factual article skim to get main ideas, or a cluster 
of details. In easy narrative material skim to follow 
the trend of thought. Set a time limit of one minute 
and see how much you can get out of an article in 
that time. 

Also try skimming quantities of material which you 
meet in your daily work or recreational activities. Use 
various combinations of the techniques suggested in 
this series of articles, for these changing combinations 
aid in accomplishing your different purposes. As you 
become more and more expert, try the flashing-from- 
top-to-bottom-of-the-page technique more frequently. 
With practice you can really become very skillful in 
gathering meanings by glancing through the middle of 
the column or page. When you can do this effectively, 
you will know that you are an expert skimmer. 


Conclusion. In this rapid reading series you have been 
told about some of the techniques recently developed 
and used in the new art of reading faster and better. 
Now you need to practice these as you would your 
golf. We've told you how. Now it’s up to you! 
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No. 1. Management Help Non-Strikers ? 


The company’s salaried employes kept working dur- 
ing a strike by rank-and-filers. The first five days the 
picket line did not prevent them from entering the 
plant. But on the 6th and 7th mornings pickets did 
not allow draftsmen to enter, thinking that a draftsman 
had repaired a valve. Such repair work was normally 
done by one of the strikers. 

Gate guards were told to “use their good judgment” 
to avoid injuries to employes or property. The guards 
did not aid the draftsmen. In fact, draftsmen were told 
not to “make trouble.” 

The Draftsmen’s Guild asked the company to “take 
action to ensure their safety” and to permit their going 
to work. The company did not reply, but suggested 
that Guild officers meet with Union officials. This was 
done, and the following morning pickets allowed drafts- 
men to enter. 

The draftsmen then asked for the two days’ lost sal- 
ary. They claimed the company “locked them out,” 
arguing as follows: 

1. The Agreement states “The company shall not en- 
gage in lockout of employes...” 

2. The company and its guards failed to take action, 
and this was a “lockout.” 

3. The draftsmen did all they could to work on both 
mornings. 

The company turned down the demand, stating there 
had been no lockout—-and that the company had done 
nothing to prevent draftsmen from coming to work. 


Test Yourself: 


Was the company: Right Wrong [] 


No. 2. Payment for an Honest Mistake ? 


Fred Calkins is the third most senior man in his 
department. Thursday, Foreman Perry asked all other 
department members to work overtime Saturday. He 
overlooked Fred. But the next day Fred was offered the 
overtime assignment, and turned it down. “I’m burned 
up over your forgetting to tell me yesterday. I’m going 
to Moose Lodge on Saturday.” 

The next week Fred asked for overtime pay he would 
have earned Saturday, claiming the company should 
pay him because it violated the contract. The agreement 
says “the company will give at least 24 hours notice, 
except in emergencies, when overtime will be necessary 
on Saturdays...” He argued: 

1. This was no emergency. 
REFINER 
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Test Yourself on 
Labor Relations 








2. The company should have given him time to plan 
for overtime. 
3. The company had paid for unworked overtime in 
the past. 
The supervisor turned down Fred’s claim. But he did 
offer Fred the chance to choose any Saturday overtime 
work in the future. 


Test Yourself: 


Right 1 


Was the supervisor: 


Wrong C] 


No. 3. Theft Acquittal Extend to Job? 


The Plant-Protection Department heard that Smith 
had stolen company materials. Management asked po- 
lice to search his home, and one item was found with 
company initials on it. When questioned, Smith first 
admitted—then denied—the thefts. His son-in-law tes- 
tified: “Sure Pop stole from the company. You can see 
the cut in the fence where he passed them through.” 
Investigation revealed such a cut. 

The company filed charges against Smith, but these 
for lack of sufficient evidence. At the 
same time, the company suspended—and then dis- 
charged Smith. He protested his discharge indignantly: 


were dismissed 


1. The dismissal of charges shows the company’s accu- 
sations aren’t true. 
2. The items stolen could all have been part of some 
I purchased. 
The company supported its action by arguing that it 
has the right to make its own assessment of evidence 
against the employe. 


Test Yourself: 
Was the company: 


Right C7] Wrong C] 
Answers on next page... 
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Test Yourself 


(Answers to Quiz on 
Page 181) 


CASE NO. 1 


Arbitrator Ralph T. Seward ruled: 
“The dispute was between the Drafts- 
mens Guild and the striking Union. 
The most that the company can 
fairly be accused of is failing to take 
whatever measures might have de- 
feated the Union’s action. The ques- 


tion is not what the company might 


have done, but what it was obliged | 


to do. The “no lockout” provision 
does not require the company to guar- 
antee admission to its premises when 
members of another union are 
attempting to bar the way. The 
company was not required to take 
affirmative steps to break the picket 
line and secure the draftsmen’s ad- 
mission. The draftsmen are not en- 
titled to the salary lost. Grievances 


denied.” 


CASE NO. 2 


Arbitrator John F. Sembower | 


ruled: “Most arbitrators grant com- | 


pensation to an employe who has been 


overlooked in the allocation of over- | 
time work. Although the company dis- | 


plays a spirit of fairness in proposing | 


that the grievant be given an oppor- 


tunity to pick another overtime day, | 


some form of redress is fully justified. 


It seems sound in this instance to fol- 


low past practice of the company to 


sustain compensation in lieu of over- 
time work. Fred Calkins is to be paid 


for the overtime hours.” 


CASE NO. 3 


Arbitrator J. A. C. Grant ruled: 
“The company is justified in assert- 
ing its right to evaluate the evidence 
itself. The district attorney’s decision 
not to prosecute frees the accused of 
the criminal charge, but cannot shield 
him from disciplinary action by his 
employer. Harry Smith was dis- 
missed for proper cause.” 
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SOURCES FOR MEETING 
EVERY EXACTING 
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SPECIFICATION 


When you use the services of any one of the 17 pipe 
fabricating specialists, listed on the opposite page, 
you secure many exclusive advantages only possi- 
ble from the membership of P.F.I. 


















































Only this group individually can offer the most 
comprehensive, correlated experience covering the 
most advanced methods of pipe frabrication 
techniques. 


The technical and engineering committee groups 
of P.F.I., through their publications, have pioneered 
and established the highest standards for pipe 
especially in the area of high pressure and high 
temperature applications. 


All reasons why . . . your piping needs are best 
served by members of P.F.I. A list of PFI Standards 
will be sent you on request so you can select the 
publication most useful for your needs. 





PIPE FABRICATION 
INSTITUTE 

ONE GATEWAY CENTER 
PITTSBURGH, PA. 


See Membership List 
on opposite page. . . 
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As Management Sees It... 





What Does Human Relations 
Mean to You? 


Perhaps you expect 
adults to always 

act logically. 

But what you may 
tend to forget is that 
quite often emotions 
and attitudes, not 
reasoning, direct 


the way we act 


David F. Tver 
Petty Geophysical Engineering 
Co., San Antonio 


THE SUBJECT of human rela- 
tions has become very fashionable in 
industry in the last ten years. We 
hear so much about it that I begin 
to wonder if we are all referring to 
the same animal. We most com- 
monly see the problem discussed 
under the topic of “employe rela- 
tions.” Some leading executives 
suggest that the phrase “employe 
relations” be scrapped entirely and 
that “human relations” be used in- 
stead. Whether or not the labels 
change, the shift in emphasis points 
the way to better manpower man- 
agement. 


In terms of human relations, each 
employe has five main psychological 
needs, none of which is a new con- 
cept to management. These are: 


1. Recognition as an individual 
2. Pride in work 

3. Fair treatment 

4. A real chance to be heard 


5. A sense of belonging—to the 
immediate work group and to 
the larger work groups that 
make up the environment in 
which the employe spends so 
much of his time. 


The Role of People. Few execu- 
tives would think of trying to run a 
business without a competent staff 
to handle all of the technical aspects 
of the company’s operations. Man- 
agement spends a great deal of 
money to obtain the services of per- 
sonnel with expert technical “know- 
how.” Technical competence is ac- 
cepted without question as a basic 
requirement for doing business, and 
we assume that it would be pro- 
vided. 

What is perhaps not so generally 
recognized is that all executives, in 
the final analysis, are in the business 
of people. Management must know 
as much about the people in its 
organization as it does about its op- 
erations. Among all the sciences, 
there are few, and possibly none, 
where accomplishments depend as 


much on the human factor as does 
the science of management. Human 
beings—their knowledge, their skills 
—these are the materials of manage- 
ment; these form the equations 
through which management prob- 
lems are solved. Therefore, when we 
speak of the effectiveness of manage- 
ment and attempt to measure that 
effectiveness, we are really talking 
about human activity. If there has 
been improvement in management 
over the years, then it represents an 
increasing understanding of and in- 
terest in people. 

If we accept the above premises, 
then it is fair to appraise any given 
management situation, or the man- 
agement of a specific company in 
terms of its attitude toward human 
beings. What is the appreciation of 
the human basis by those who com- 
pose management? This is an inter- 
esting and searching question. 


Behavior Patterns. The most im- 
portant point in human relations is 
the knowledge of human behavior. 
If we understand human behavior, 
then we can more readily understand 
and work with our fellow man. 
Therefore, let us discuss the natural 
laws of human behavior. There are 
some things we know about human 
beings that are frequently forgotten. 
And everytime we violate these laws 
we injure the very functions we are 
held responsible for. 

For example, one of the funda- 
mental reflexes is to struggle from 
confinement of any sort. We see this 
shortly after birth, and this urge to 
resist restriction never leaves us. To 
struggle is the rule, to submit is the 
exception. And this applies to re- 
strictions of every sort—edicts, laws, 
regulations—whenever we are told 
what to do or what not to do with- 
out having any say in it ourselves. 
We might also call this struggle 
“conflict.” 

This, therefore, is an important 
clue to all employe relations. Psy- 
chiatrists point out that an uncon- 
scious conflict always exists between 
superior and subordinate, between 
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child and parent, between pupil and 
teacher, between union members and 
union leaders and between employe 
and employer. We struggle instinc- 
tively, automatically, without reason- 
ing why we struggle. And yet day 
after day we tell other people off, 
issue orders and see they are en- 
forced without question, assert our 
authority and act surprised when 
others struggle against our own rules 
and edicts. 


Emotional Reactions. We expect 
grown-ups to act logically. What we 
forget is that all of us, young and 
old, react according to the same 
laws. Quite often, we react not logi- 
cally but emotionally. It may hurt 
our self-esteem to face this squarely, 
but it is true that our emotional get- 
up, our attitudes, direct the way we 
act more frequently than our reason. 

Another point we continually 
overlook is that every individual is 
primarily concerned with himself. 
Everything we do is an attempt to 
find satisfaction, in one way or an- 
other, rationally or emotionally, of 
our fundamental needs. This may be 
a morally unpalatable truth. We 
may not like to admit that our pri- 
mary interest is self-interest, but 
that’s the way it is and that’s the 
way we are. 

This self-interest turns out to 
mean much more than economic se- 
curity. To most of us, salary acts as 
an incentive only once or twice a 
month. We don’t think about our 
pay from one hour to the next. 
Much more important to any man— 
week by week, day by day, is his own 
self-expression, his self-importance. 


Individual Recognition. The pri- 
mary concern and the strongest 
single motive of an individual is to 
build and maintain his own self- 
respect as an individual. This is true 
whether he belongs to a union or is 
a white collar worker. There’s no 
question about it. It isn’t enough to 
give extra pay, recreational facilities, 
welfare benefits, etc. The key to bet- 
ter work is the employe’s self-inter- 


est. If the employe can satisfy these 
needs by doing a better job, he will 
do it; otherwise no amount of re- 
ward or punishment will enlist his 
full cooperation. 

People do things well or badly 
only as they see in their actions the 
satisfaction of their needs, the pres- 
ervation of their self interest, and 
the maintenance of self respect. 
Helping the supervisor, foreman, or 
the rank-and-file employe toward his 
goal is the sure way to good employe 
relations. It means recognizing the 
worth of an individual as an em- 
ploye and making sure that nothing 
we do forces him to lose his feeling 
of dignity or self-esteem. It means 
that it will be easier to get a person 
to do something than to get him not 
to do something. 

It means showing by our actions 
that we are interested in Joe, not as 
just another worker—to be hired, 
trained, and laid off—but as a 
human being. It means letting him 
know exactly what his job is, why 
it is important to the business, what 
is considered a good day’s work and, 
from time to time, how well he is 
doing against standard performance. 

It means that if the boss is com- 
plimented on something in which 
Joe had a hand, the credit will be 
passed on to Joe. It means recogni- 
tion with a chance to get ahead. 
And it means that he will get ahead 
if he has the stuff—that his progress 
will be based on his own merit with- 
out question of discrimination or 
favoritism. 


Need for Attention. Frequently 
when an employe is not recognized 
and feels that he is losing his identity 
as an individual, he will assert him- 
self in order to gain attention. Often 
his assertion carries in the form of 
breaking company rules, insubor- 
dination, or constant grievances. 
Studies show that although such a 
worker may be penalized frequently, 
he doesn’t change his conduct. He 
prefers the punishment to loss of 
identity. 

There are at least three main 
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areas in which a worker wants to 
express himself: 

1. Grievance 

2. Suggestions for improvement 

3. Changes that affect him. 

Many executives feel that their 
door is “wide open” and that em- 
ployes are free to speak their minds. 
In fact, however, employes in many 
companies frequently hold back be- 
cause they fear ridicule or reprisal. 
They may not speak because their 
supervisors are obviouly “too busy,” 
or they may stop expressing them- 
selves when they find their griev- 
ances, suggestions, etc., are never 
acted on by management—or that 
management handles them in an in- 
different or unsatisfactory manner. 

One of the basic causes of the 
spread of unionization in many or- 
ganizations has been because of this 
reason. The employe feels through 
the union he has a voice and an 
identity. The union in many in- 
stances represents to the individual 
a way for his grievances or requests 
to be heard. He is willing to give up 
certain prerogatives in order to gain 
others which he believes are more 
important. 

A chance to be heard is one of 
the basic demands of most human 
beings. Where a person is bottled up, 
by direct or indirect means, he loses 
initiative, judgment and enthusiasm. 
Psychologically, the frustration of the 
need to be heard can lead to serious 
consequences. 


Building Pressure. Our social life 
in general is full of repressions which 
take their toll in emotional mal- 
adjustments—guilt feelings, self- 
destruction tendencies, anxiety. All 
of these are blocks to man’s full use 
of his energy. If in addition, a per- 
son finds further repression in his 
work, the pressure builds up until it 
may reach explosive proportions. A 
workforce charged with this kind of 
subsurface dynamite is likely to be 
not only inefficient but unstable. In 
companies where this situation pre- 
vails it may take a very small spark 
to send everything sky high. 

Even if there is never an outward 
explosion, costing the company an 
outright work stoppage, the re- 
pressed feelings eat away at effi- 
ciency, loyalty and cooperation. 

This problem becomes more acute 
as conditions in industry act to blot- 
out individuality. The same mass 
production that gives America the 
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highest standard of living in the 
world tends to whittle down the 
status of workers as individuals. 
Management should recognize that 
this is a frustration of a fundamen- 
tal need. 

These principles that have been 
discussed are keys to good employe 
relations. Acceptance of these prin- 
ciples means welcoming the new em- 
ploye by name and playing him up 
as an important addition to the 
group. It means welcoming the ex- 
perienced worker back from a period 
of illness, letting him know he was 
missed and that it’s good to have 
him back. It means listening to the 
employe, giving him a chance to be 
heard and participate. It means giv- 
ing his job a name and a status in 
which he can take pride, and it 
means announcing any change in his 
job in such a way that he and it are 
clearly shown to be important to the 
business. It means creating opportu- 
nities to give the employe an “out” 
when he needs it to save his face. 
It means explaining to employes the 
reason for our orders, rules or work 
changes. In short, it means going out 
of our way to make the other guy 
feel he belongs—that he and what 
he does are important. 


Peer Into Thyself. While we are 
discussing these fundamental laws of 
behavior, I suggest that we look to 
our own performance. Do our own 
techniques follow these laws? Do we 
enhance the personal importance 
and self-respect of the individual? 
We have felt the impact of these 
natural laws. How do we react to 
management edicts we feel we 
should have been consulted on? 
Aren’t there occasions when every- 
one is forced to look for ways to 
maintain his own personal impor- 
tance or save face? 

We are testimonials to the force 
of these natural laws. We can’t really 
get around it by saying, “These 
things are theoretically fine but they 
are impractical in the heat of every- 
day business,” because they are not 
theoretical. They are so practical, so 
sure to work, that anyone who fails 
to use them fails in his management 
obligations. 

The truth is that it is not easy to 
follow these simple principles—in 
fact, it’s very difficult. Because we 
are more emotional than rational, 
we just don’t do what we know will 
work. It’s difficult not to lash back 


when you’re being pushed around. 
When some dope is tearing to pieces 
that project you worked on all week- 
end, it’s hard to say and mean, 
“There may be something in your 
point of view.” 

When you get your third griev- 
ance from an employe, it’s hard to 
continue to work patiently with him 
so that he will learn that he can 
satisfy his own needs better by not 
being a pest and nuisance. When a 
worker keeps breaking every rule in 
the book, it is easy to blow your top 
—it’s harder to pull yourself to- 
gether, to work the problem out so 
that his needs are satisfied as well as 
yours, his self-importance preserved 
as well as yours. And it’s tough on 
Monday morning to grin at the de- 
partment head who has just told the 
president that you are interfering 
with his operations. But it works! 

To sum it up simply, most of our 
problems are human relations prob- 
lems. They are complex, but their 
solutions lie in the simple principle 
of helping management as well as 
employes to satisfy their needs. In 
this way we enable them to preserve 
their human dignity and their self- 
respect, thus freeing them to do the 
things they came to work to do. 


impractical Goals? It may seem 
that the goals here are impractical— 
that we seek to establish a morality 
which has been strugging for accept- 
ance and utilization in daily living 
for thousands of years, and that this 
same idea of morality is incompati- 
ble with the materialistic concepts 
of our civilization. 

The management member whose 
thinking is largely influenced by the 
figures which represent profit and 
loss may especially be inclined to 
feel this way. But these same mem- 
bers are vaguely aware that some- 
thing is wrong and that the tangible 
solutions have failed. Their difficulty 
is not that they are cost conscious, 
but rather they are not sufficiently 
loss conscious. The losses in failure 
to develop the personal resources in 
industry are not inscribed on the 
ledger; they are in the shadow. area 
which must be penetrated by crea- 
tive thought. 


The Big “Why?” There is no get- 
ting away from the fact that man- 
agement’s primary function has, is, 
and always will be to build and 
maintain a profitable enterprise. The 
logical question here is, “We’ve been 
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doing it so far, why get excited 
now?” The problem is deep and has 
many ramifications. First we have 
watched unionism rise in a relatively 
short period from a small group to 
a large and influential organization 
representing a sizable segment of the 
working people. What made em- 
ployes feel that unionization was 
necessary? What did they feel that 
they could obtain through unioniza- 
tion and collective bargaining that 
they could not gain otherwise? 

Why is it that a great nation such 
as ours who is the most powerful 
champion of democracy with free- 
dom of speech, freedom of religion, 
freedom of press and freedom of in- 
dividual enterprise, finds our system 
being continually challenged? Our 
system is on trial—trial for what? 
Our system is compared—compared 
to what? We have 6 percent of the 
world’s population; we produce 50 
percent of the world’s wealth; and 
we are the only nation on the face 
of the globe in the last 75 years that 
has risen the standard of living so 
high for its people. 

Can it be that the other peoples 
of the world envy our industrial pro- 
ficiency but place little value on our 
social and political philosophy? Can 
it be that our technical efficiency 
and consideration in relation to our 
fellow man is high whereas our so- 
cial efficiency which we accord him 
is relatively low? A man without 
social recognition is like a man with- 
out substance. 


Role of Government. We also 
have a third and last factor to con- 
sider. When our nation was young 
the people as a whole participated 
in the decisions that affected them. 
Under our free enterprise system the 
citizens participate in making deci- 
sions, and the government is a ser- 
vant of the people. However, we are 
seeing in our lifetime the federal 
government assuming more and 
more the role of paternal provider 
of the people; offering greater secu- 
rity, in return for less individual 
freedom of decision. 

If the government of the people 
gradually assumes more and more of 
what was once considered responsi- 
bilities of the individual a new con- 
cept of democracy will arise. Perhaps 
it is already here. Here again, is the 
identity of the individual through 
freedom of choice and expression 
slowly passing? 
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How does this affect industry? 
With the passing of individual free- 
dom, so will pass freedom of enter- 
prise. The unions have already as- 
sumed the bargaining position on 
many management “prerogatives” 
and as time goes on will reach out 
for still more. The government is 
ever expanding its mantle of restric- 
tions on private enterprise growth 
and profit. Individuality can be lost 
in many ways. If we are to avert the 
eventual loss of individuality, then 
you and I must know more about 
the forces and influences that move 
men’s minds and hearts. You and I 
must be able to practice the concept 
of recognition of the dignity of the 
individual. For if we do not, then 
who will? 


Cultivate Understanding. When 
we discuss human relations, we 
sometimes forget that like a river, it 
has many tributaries—yet sometimes 
we are prone to look upon one creek 
as the whole river. Human relations 
comes under many headings. The 
one we devote most of our time and 
effort to is understanding the indi- 
vidual in relation to his job. 
Today there is a great deal of re- 
search being devoted to the further 
understanding of relationship be- 
tween management and the worker, 
incentive or motivating drive, recog- 
nition of the worker as an individ- 
ual, and other fundamental studies 
to increase productivity and at the 
same time give the worker job satis- 
faction. There is much that is still 
unknown, but there is also much 
that is known which can be applied 
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within the daily limitations of the 
industrial environment. Skeptical as 
some managements have been of the 
contributions of social sciences to 
business and industry, they can no 
longer deny the need for their help. 

That does not mean that we must 
go all out at once to understand and 
utilize the whole man, or attempt to 
study each individual so as to deter- 
mine what each man is fit for and 
what the job can offer him, or to 
regard the whole field of behavior 
in a brilliant new light. It would be 
much wiser to start with a simple 
beginning. 

We can re-evaluate our supervi- 
sory concepts in relation to duties 
and responsibilities. We can trans- 
late the desire to please the boss into 
pleasure resulting from job satisfac- 
tion. This, of course, results in con- 
formity to group regulations. We 
must set influences at work which 
convince workers that management 
is sincere. 


Basic Creed. What are our basic 
needs? Primarily to be ourselves, to 
think for ourselves and to ask ques- 
tions if we do not understand. We 
need to alter our viewpoint in the 
light of total experience so that we 
may seize upon all the elements for 
growth and development, to desire 
nothing so much as fulfillment, and 
to dissolve all fears but the fear of 
unfulfillment. And finally we need 
to be loyal to whatever it is within 
ourselves which makes us keep our 
agreement with God. 


Life is indeed darkness save when 
there is urge, 

And all urge is blind save when 
there is knowledge, 

And all knowledge is vain save 
when there is work, 

And all work is empty save when 
there is love; 

And when you work with love you 
bind yourself with others, 

And when you work with others, 
you work with God. 


Perhaps the capacity to love, 
which our industrial selves have for- 
gotten, is what we need and want 
more than anything else. When we 
recognize that need, the capacity to 
love will take on its real meaning. 
It will be a capacity to have knowl- 
edge of, to have understanding of, 
and to have respect for ourselves and 
each other. This then is human re- 
lations as I see it. #+# 
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Swagelok Bulkhead Fittings are available 
in sizes for 1/16” through 1” 0.D. tubing 
and can make leak tight connections on 
a wide variety of tubing materials such 
as stainless steel, monel, Nylon, Teflon, 
glass, copper, steel, etc. 
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New Books... 





As selected by the editors of PETROLEUM REFINER 


Centrifugal Pumps 

“Centrifugal Pumps: Selection, Opera- 
tion, and Maintenance” gathers and syn- 
thesizes information covering the entire 
field of centrifugal pumps, their drivers, 
controls, and other appurtenances. It de- 
scribes and thoroughly illustrates all types 
of pumps, including vertical, self-priming, 
and regenerative pumps. It discusses and 
specifies pumps for every area of indus- 
trial and utility service. 

Among the valuable things this refer- 
ence shows and discusses are: how to get 
maximum service with minimum mainte- 
nance and outage, how to best repair ot 
restore every element in the pumping unit, 
how to select the most efficient, most eco- 
nomical pump for any specific service, 
how to select the proper controls and 
driver for any centrifugal pump, and how 
to select the right materials for construct- 
ing any pump for any specific service 
Many tested methods are shown for get- 
ting longer pump life at the lowest possi- 
ble cost. 

Karassik, Igor; Carter, Roy, Centrifu- 
gal Pumps, Selection, Operation, and 
Maintenance, F. W. Dodge Corp. For 
sale by Gulf Publishing Co., P. O. Box 
2608, Houston 1, Texas, 488 pages, 
$15.75. ) 

Piping Engineering Aid 

“Pressure Drop for Flow of Fluids in 
Round Pipe” is a practical tool to help 


reduce engineering time required in ac- 
curately sizing and designing process 
piping systems. The compilation contains 
detailed pressure drop charts to aid in 
minimizing manual computations. The 
charts present ready solutions to pressure 
drop relationships for both liquids and 
gases as a function of the variables spe- 
cified by the commonly known Fanning 
equation. 

Each chart is plotted to give, at con- 
stant fluid viscosity, pressure drop as a 
function of rate flow with lines of con- 
stant diameter. The diameters chosen are 
those corresponding to the standard pipe 
sizes established by the ASA. Similarly, 
the units of measure are those commonly 
used in the industry. 

Friend, Leo: Samoiloff, Leon, Pres- 
sure Drop for Flow of Fluids in Round 
Pipe, The M. W. Kellogg Co., 711 Third 
Ave., New York 17, N.Y., 160 
$7.50. 


pages, 


Corrosion Short Course 

“Proceedings: Short Course on Process 
Industry Corrosion” considers the use of 
metal and plastic materials in a wide 
variety of chemical plant environments, 
including most of the common acids and 
alkalis; special problems found in both 
low and high temperature processes, cor- 
rosion measurements, coatings, design and 
other practical information. 


Among subject titles are: corrosion 
problems in industrial cooling, steels in 
high temperature service, materials for 
low temperature use, and others dealing 
with specific metals and corrosive action 
of certain chemical streams. 

Proceedings: Short Course on Process 
Industry Corrosion, National Association 
of Corrosion Engineers, 1061 M & M 
Bldg., Houston 2, Texas, 448 pages, $25 
to non-members, $20 for members. 


Meter Nomenclature 

“ISA-RP16.4” is intended to provide 
a basis to define the nomenclature and 
terminology for extension type variable 
area meters (rotameters). It has been 
developed with special application to var- 
ious types of extensions applicable to 
5-inch (125 glass and metal-tube 
variable meters covered in the previously 
issued “ISA-RP16.1.2.3.” 

“ISA-RP16.4” 


sent out 


mm 


resulted from a survey 
several years ago to over 250 
meter users and manufacturers indicating, 
among other factors, the need for stand- 
ardized terminology. 

ISA-RP16.4, Instrument Society of 
America, Technical Publications Depart- 
ment, 313 Sixth Ave., Pittsburgh 22, Pa., 
three 50 cents to ISA members, 
75 cents to non-members. 


pages, 


HIGH QUALITY 
at LOW COST! 


4 
of the 20 


available 


REPUBLIC 


MANUFACTURING CO. 


April 1961—PETROLEUM REFINER 


models 


NEW... 


INSTRU-NEEDLE 
VALVES 


Republic Instru-Needle Valves are 


better, and cost no more. They give 
unexcelled service in instrumentation, 
gage shut-off, test panels, and other small- 


line circuitry. Economical to install and 
maintain. Standard units have 10 different 


porting combinations 


inline and angle, with 


internal and external pipe, 37° flared, and flare- 
less tube. All are standard in regular and 


panel-mounting types. 


Bodies are forged, either brass or stainless steel. 

Working pressures: brass, 3000 psi; stainless steel, 
5000 psi. For complete information, ask for 
Bul. 959. 


Stocking Distributors Coast to Coast 37 


MAIN OFFICE AND FACTORY 


15655 Brookpark Road, Cleveland 35, Ohio 


PACIFIC SALES DIVISION 
15844 Strathern St., Van Nuys, Calif 


For more data on advertised products, use Readers’ Service Cards, last page. 





Fiow to Do It... 





Improve Power Factor Using Nomograph 





In improving the power factor, the question is: What size 


capacitor to use? This nomograph gives the answer. Tec the page fox 


The nomograph is based on the fol- 20 kw load at 50 percent power hand y, inexpensive 
lowing equation for capacitor size: factor? 


kvars = L [tan (are cos PF,) — tan Solution 


(arc cos PF,)] Align PF, = 100 with PF, = 50 and 
continue to C. Align C with 20 kw 
and read 34.6 kvars. your plant. 
What is the capacitor size in kvars Item submitted by F. Caplan, 
required to correct to 100 percent a Kaiser Engineers, Oakland, Calif. 
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Here’s How It Works 
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lso-Corrosion chart for Ni-o-nel alloy in sulfuric acid, based on laboratory data using pure acid. 


How Ni-o-nel alloy resists attack 
by hot sulfuric acid 


The few seconds it takes to read this 
chart may very well give you a practi- 
cal answer to acids handling problems. 


Ni-o-nel* nickel-iron-chromium alloy 
resists sulfuric acid solutions of up to 
about 40% concentration by weight at 
boiling temperature and up to 60% at 
176°F. Moreover, it has good resistance 
to all concentrations at room tempera- 
ture. The presence of oxidizing salts 
usually steps up corrosion resistance 
even more. That’s why Ni-o-nel alloy is 
so suitable for mixtures containing nitric 
acid, cupric sulfate and ferric sulfate. 


Readily welded. The metal-arc weld- 
ing of Ni-o-nel alloy follows standard 
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welding procedures employing a “135*” 
Ni-o-nel electrode. And, you exercise the 
same normal precautions about cleanli- 
ness of surface, use of annealed mate- 
rial, and removal of all slag before 
depositing successive beads in a multi- 
pass weld. Or you can use the tungsten- 
inert gas process equally well, with 
“65*” Ni-o-nel filler metal. 


To get detailed information on 
Ni-o-nel alloy, write for booklet T-37, 
“Engineering Properties of Ni-o-nel.” 


NI-O- 


You'll get concrete facts on the remark- 
able corrosion resistance . .. the unique 
weldability for economical fabrication 

. of this alloy. For help in selecting 
materials to hold hard-to-handle corro- 
sives, contact us. Our engineers will 
gladly provide the metallurgical infor- 


mation you want. “Inco trademark 


HUNTINGTON ALLOY PRODUCTS DIVISION 


The International Nickel Company, Inc. 
Huntington 17, West Virginia 


NEL. 
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LASSO MAVERICKS 
With process 
Conirol 
Chromalography 


Tie down problems in process 
control systems — pronto — with 
CEC’s new 26-212 High-Speed 
Process Chromatograph. 


Nothing works faster or more 
accurately than the 26-212 for 
closed-loop control or on-stream 
analysis in petroleum and petro- 
chemical refineries and in natural 
gasoline plants. This unique in- 
strument is 10 to 40 times faster 
than ordinary units. 


3ecause CEC developed the first 
process chromatograph and the 
first closed-loop chromatograph, 
you’d expect the highly advanced 
26-212 to give you a choice of 
pneumatic, mechanical, electronic 
or computer control of rapidly 
changing processes. It does! 

For more information, call your 
nearest CEC sales and service of- 
fice or write for Bulletin CEC 
1860-X11. 


Analytical & Control Division 


CEC 


CONSOLIDATED ELECTRODYNAMICS 
pasadena, california 
a subsidiary of Bell&Howell 
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How to Dolt... 





Shop-Made Muffler 


Quiets Exhaust Noises 


A simple muffler for keeping down 
noise around the plant may be made 
in the shop by taking a piece of 12- 
inch pipe and inserting a piece of 
4-inch pipe through it and welding 
the ends around the 4-inch. Before 


insertion, a window is cut in the top 
of the 4-inch pipe to let the exhaust 
escape. 

The inlet line is welded onto the 
bottom of the 12-inch pipe so that 
it can be screwed on a collar which 
is placed at ground level outside of 
the engine room. When the engine 
is started, the exhaust impinges on 
the bottom of the 4-inch pipe and 
then finds its way around to the win- 
dow on the top and out into the air. 
This gives little resistance to the flow 
of exhaust gases, yet cuts down the 
noise considerably. 


Pipe Fitter's Tool Box 
Is Mounted on Wheels 


To save pipe fitters’ time at the 
Continental Oil Co.’s refinery in 
Westlake, La., one of the tool boxes 
was placed on wheelbarrow wheels 
and a tongue installed on the front. 
It didn’t take long for the fitters to 
find out that it was easier to pull out 
the boxes by hand than load them on 
trucks and unload again at the unit. 
So, all the boxes were fixed like this 
one. 

The cart was made by simply 
building a frame on the back corners 
for the two back wheels and making 
a plate on the front to lay over the 
front wheel and hold the tongue as 
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shown. The tool box sits in the frame 
and can be removed. 


Pipe Nipples Protect 
Welder’s Base Table 


Where material is cut on a welding 
table, a simple precaution to protect 
the table from the cutting torch is to 
tackweld halves of pipe collars on the 
top of the table and screw in 4-inch 


pipe nipples. Then, when the nipples 
are cut by the torch, they can easily 
be unscrewed and replaced with new 
ones, and the top of the table is as 
good as new. 

Henry Glover, welder at the Conti- 
nental Oil Co.’s Westlake, La., refin- 
ery shows how his cutting torch is 
mounted over the pipe nipples. A few 
cut-up nipples are shown in the fore- 
ground. 





If you have an idea for “How 
to Do It,” at least $10 will be 
paid for it on acceptance. Mail 
a photo or sketch with a brief 
note to Editor, PETROLEUM 
REFINER. 
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CHECK THE WAYS 


WITH STOCKHAM’S WEDGEPLUG O-SEAL VALVE 


NOLEAKAGE  , @LEEE GUARANTEED 
recone Vala NOT TO STICK 


metal-to-metal seats provide per- Lift-t 
¥ ype plug engineered for 
manent bubble-tight shut-off. quick, easy operation. Will not 


Safe in case of fire. stick. 


PROVIDES DOUBLE- \Peile 
BLOCK AND BLEED owe NO LUBRICATION 


Both the upstream and down- ‘ cost of lubricants and labor, 
stream seats hold bubble-tight - or a lubricating service. 


against line pressure. Plug in 
bottom-boss can be pulled to pro- 


vide bleed. Absolutely no mixing = 4 
of products on manifolds. NO PRODUCT 


Because it’s non-lubricated, 

the O-Seal eliminates the dan- 

ger of product contamination 
™ from plug seal lubricants. 


DIVISION OF 


AVAILABLE THROUGH YOUR LOCAL STOCKHAM DISTRIBUTOR STOCKHAM 


Bronze, Cast Iron, Ductile tron, Cast and Forged Steet Valves MEA '/ VA f 2-2 de ma Ded) 


Cast iron, Ductile and Malleable Pipe Fittings 


General Offices and Plant 
4001 North 10th Ave. - Birmingham 2, Alabama 
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Aerial view of Union-Goliad’s extraction unit. 


Union-Goliad to Expand Extraction Unit 


The plant is a portion of a large natural gas proces- 
sing system which Union Oil and Goliad placed on stream 


earlier this year in Southern Louisiana 


An extraction plant, part of a 
unique two-part gas processing com- 
plex, will be expanded this year. The 
plant, owned by Union Oil Co. of 
California and Goliad Corp., is lo- 
cated eight miles south of Kaplan, 
La., in Vermilion Parish. The facility 
is connected to the Riverside frac- 
tionation unit, another section of the 
giant gas processing system, by an 
88-mile pipe line. 

The Union-Goliad system which 
went on stream last January, includes 
the extraction plant, where the raw 
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liquids are removed from the natural 
gas; the Riverside fractionation unit, 
where the raw liquids are separated 
into their valuable individual com- 
ponents; and the pipe line which 
carries the liquids from the extrac- 
tion process to the Riverside plant. 

The extraction facilities are de- 
signed to process up to 500 MMcfd 
of natural gas. Approximately 7,000 
barrels of raw liquids are removed. 
The expansion will increase the ca- 
pacity to 600 MMcfd. 


The entire system, which cost 


about $13 million to construct, was 
designed as separate plants for these 
reasons: (1) to keep the extraction 
plant close to the producing fields 
at a point where large quantities of 
gas were available and (2) to put the 
fractionation plant close to the 
natural markets for its products— 
major oil refineries and the chemical 
industry developing from Baton 
Rouge to New Orleans. 

Basic components removed, which 
constitute only a small fraction of 
the natural gas stream, are: ethane, 
propane, butane, iso-butane and nat- 
ural gasoline. 

Contractor for the extraction plant 
is Fluor Corp., Los Angeles. Mid- 
Valley Construction Co., a subsidiary 
of Brown and Root Construction Co., 
built the fractionation facility. 
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600-hp Elliott turbine driving a compressor 
which supplies compressed air far process. 


(Right) Elliott steam turbines power many reflux 
pumps throughout the refinery. Shown here are 
three, driving gasoline column bottoms pumps in + 
the crude unit. 





The turbine-driven condensate pump Below are forced-draft fans driven by 
shown below charges foul conden- Elliott turbine- gear units in one of 
sate to stripper column. the refinery’s boiler plants. 


es 


The unit on the left above is a condensate pump, 
and the one on the right is a seal oil and flush- 
ing oi! pump. Both are driven by Elliott turbines. 


In one refinery, 85 Elliott turbines 
driving pumps, compressors, fans 
prove Elliott versatility 


Ranging in size from 5 to 935 horsepower, these 
Elliott YR single stage turbines are installed in a 
giant East Coast Refinery. The units were se- 
lected from a modern, field-proven line of mechan- 
ical drive turbines rated up to 50,000 horsepower. 


Installations like this together with experience 
of more than 50 years in turbine design, manu- 
facture and application are among the reasons 
why Elliott is truly “Turbine Headquarters.” 
Write for descriptive bulletin H22-D. Hi-2 


2, ELLIOTT COMPANY 


GENERAL OFFICES: JEANNETTE, PENNSYLVANIA PLANTS AT: Jeannette and Ridgway, Pa.; Springfield, Ohio 


TURBINES + GENERATORS - MOTORS - COMPRESSORS - TURBOCHARGERS - EJECTORS - STRAINERS - TUBE CLEANERS 
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Ashland Oil & Refining Co. has 
started commercial production of naph- 
thalene at its refinery near Ashland, Ky. 
The first shipments of naphthalene are 
being made only seven months after Ash- 
land Oil broke ground for construction 
of a manufacturing unit using a new 
refining process to convert petroleum 
stocks to naphthalene or benzene. Prior 
to the completion of the new unit, naph- 
thalene had never been manufactured in 
commercial quantities from petroleum, 
coming instead as a by-product from coal 
tars, according to Ashland officials. Pro- 
duction at the facility has been estimated 
to yield from 75 million to 100 million 
pounds per year of naphthalene, and as 
much as 6 million gallons of benzene. 
Badger Manufacturing Co. handled the 
construction. Badger is also building a 
32,000-bpd vacuum distillation unit at 
Ashland’s No. 2 refinery in Catletts- 
burg, Ky. 


Pittsburgh Chemical Co. has placed 
a multi-million-dollar maleic anhydride 
plant on stream at Neville Island, Pa. 
Capacity of the facility is 20 million 
pounds per year. Liquors from the plant 
will be used to increase production of 
Pittsburgh Chemical’s fumaric acid plant 
operations at Neville Island. 


El Paso Natural Gas Co. will begin 
construction this summer on an LPG ex- 
traction plant near Jal, N. M. The facil- 
ity will process up to 650 MMcfd of gas 
and extract about 14,000 bpd of liquid 
hydrocarbons. Products will include about 
5,600 bpd of ethane, 7,000 bpd of pro- 
pane, and 1,320 bpd of butane. 


E. I. du Pont de Nemours & Co. 
will build an acetylene plant at Mont- 
ague, Mich. The facility, to produce 50 
million pounds per year, will supply raw 
material for a neoprene plant which the 
firm operates at Montague. The instal- 
lation will be one of the first to produce 
acetylene by cracking hydrocarbons with 
an electric arc. 


international Refineries, a subsidi- 
ary of Continental Oil Co., Houston, has 
completed a propane plant at Wrenshall, 
Minn. The $350,000 facility is the first 
commercial producer of propane gas in 
Northern Minnesota and is one of two 
propane producing plants in the upper 
midwest. 


Cooperative Farm Chemicals As- 
sociation has its urea plant at Law- 
rence, Kan., in full-scale operation. 
Chemical Construction Corp. designed 
and built the facility. The Chemico 
process used at the plant employs the 
principle of carbamate solution recycle, 
which facilitates the complete consump- 
tion of the ammonia and carbon dioxide. 
This results in a high concentration of 
urea product before the evaporation stage. 
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Chemical Curves .. . Part of the 
recent modifications to Gulf Oil Co.’s 
ethylene units at its Port Arthur, Texas, 
refinery are shown above. The facility 
includes a vast complex of pipes, towers 
and machinery. Gulf Oil has been one 
of the nation’s largest producers of high- 
purity ethylene. 


Union Texas Natural Gas Corp. 
has started building a gasoline plant near 
Haughton, La., about 15 miles east of 
Shreveport. To be called the Sligo plant, 
the facility is to be the low-temperature- 
absorption type, operating at about 10° 
below zero. Its capacity will be in excess 
of 150 MMcfd of gas, and it will extract 
about 125,000 gallons daily of natural gas 
liquids, including propane, butane, and 
natural gasoline. Completion date is set 


for July 1. 


United Refining Co. has completed 
a 1,100-bpd alkylation plant at its War- 
ren, Pa., refinery. The facility, designed 
to process either butylene feed stocks or 
combined butylene-propylene mixtures, 
was engineered and built by The M. W. 
Kellogg Co. 


Solar Nitrogen Chemicals, Inc., 
is building a multi-million-dollar am- 
monia-urea plant at Atlas, Mo. The plant 
will be operated for Solar by Atlas 
Powder Co. Solar Nitrogen is equally 
owned by Atlas Powder and The Stand- 
ard Oil Co. (Ohio 


Stepan Chemical Co. has announced 
that its plans to enter the TEL and TML 
field, as reported in March, will be re- 
considered. Alfred C. Stepan, Jr., presi- 
dent, stated that the company has 
learned of a new advance in processing 
methods for the manufacture of the gaso- 
line anti-knock additives. An evaluation 
of this information by the company’s 


technical staff and a restudy of the entire 
project will be made. As soon as these 
studies are completed, the company will 
publicize its decision on this project. 


Crown Central Petroleum Corp. 
has awarded a contract to Catalytic 
Construction Co. for the engineering, pro- 
curement and construction of its dealkyl- 
ation unit designed to produce 17 mil- 
lion gallons of benzene yearly. Located 
at Baltimore, the plant is scheduled for 
completion by mid-1961. 


Oronite Division, California Chemi- 
cal Co., a subsidiary of Standard Oil 
Co. of California, has a million-dollar 
expansion underway at its Oak Point, 
La., plant. When completed later this 
year, the expansion will extend the cur- 
rent production of a new Oronite lubri- 
cating oil additive. In addition to the 
new manufacturing facilities, provision 
has been made for additional storage 
capacity for both raw material and 
finished product as well as a substantial 
increase in laboratory space. 


Shell Oil Co. will build a natural gas 
processing plant four miles west of Sealy, 
Texas. The plant, which will be built by 
Delta Engineering Corp., will process 15 
MMcfd of gas. It will be a refrigeration 
type plant and will recover from the field 
gas about 21,000 gallons of liquids, in- 
cluding propane, butane, gasoline and 
condensate. Work is to begin in May with 
completion set for September 1. 


Texas Butadiene & Chemical Corp. 
will begin production of styrene-maleic 
anhydride resins with the completion of 
a plant in Miami, Fla. The company is 
principally engaged in the production of 
petrochemicals at its plant near Channel- 
view, Texas. 


Port Gas and Processing Co., 
a division of Hudson Gas and Oil Co. 
will build a natural gas processing plant 
near Port Arthur, Texas. Designed to 
process up to 150 MMcfd of gas, the 
facility. will produce ethane-propane mix- 
ture, butanes and natural gasoline to be 
sold to petrochemical plants in the area. 


Collier Carbon & Chemical Corp. 
is building a naphthalene plant in Dela- 
ware with a capacity of 100 million 
pounds per year. The facility will be in 
operation by November 1961. Plans are 
being drawn for construction of a second 
naphthalene plant adjacent to Union 
Oil’s Los Angeles refinery. 


Dow Chemical Co. will build a ben- 
zene recovery plant at Freeport, Texas. 
The unit, to go on stream May 1, will 
have an estimated capacity of 30 million 
pounds per year. The operation will in- 
volve cracking, re-cycling and fractiona- 
tion, resulting in a high grade of benzene. 


W. R. Grace & Co.’s Nitrogen Prod- 
ucts Division has placed 60,000 tons of 
new ammonia capacity on stream at its 
Memphis, Tenn., plant. The expansion 
brings the overall ammonia capacity of 
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REPAIR PIPE LEAKS 


QUICKLY 
PERMANENTLY 


ANY PRESSURE 
ANY TEMPERATURE 


EMERGENCY PIPE CLAMPS for safe, 
sure lasting repair of splits and rust 
holes in pipe. No pressure too high. 
Anyone can apply in a few mo- 
ments. Made in all sizes, 2” to 
12”, for steel and C. I. pipe. Stocked 
by practically all oil supply stores. 


COLLAR LEAK CLAMPS —for oil and 
gas lines. Gasket is sealed by 
gasket container rings—pressure is 
sealed in . .. air, moisture and 
gasket-destroying soil conditions 
are sealed out. Effective under any 
pressure. Sizes 2’ —13” O.D. incl. 
In stock at oil supply stores! 


For over half a century, 

a complete line of Repair 
Clamps and Saddles for 
steel and cast iron pipe. 


Send for catalog! 


M. B. SKINNER CO. 


SOUTH BEND 21, INDIANA 
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the nitrogen plant to more than 160,000 
tons annually. Until now, the urea pro- 
duction facility, which adjoins the am- 
monia unit, had to obtain a portion of 
its ammonia requirements from outside 
sources. 


Texaco, Inc., has completed the ex- 
pansion of facilities for producing anhy- 
drous ammonia at its Lockport, IIL, 
plant. The capacity has been increased 
from 180 tons to 220 tons per day. 


Lone Star Gas Co. will construct nine 
gas dehydration plants in Texas and 
Oklahoma. Two large plants of 100,000 
Mcfd capacity will be erected in Palo 
Pinto County and Parker County, Tex- 
as. Smaller units will go up in Grayson, 
Smith, Brazos and King counties, Texas; 
and in Jefferson and Cotton counties, 
Oklahoma. Completion is set for Novem- 
ber. Cost of the project is estimated at 
$750,000. The company has placed a 
27,000-Mcfd unit on stream in Hamilton 
County, Texas. 


Ingersoll Corp. is building a gasoline 
cycling plant in Dimmitt County, Texas. 
The facility is expected to produce about 
7,000 gallons of liquid petroleum gas and 
gasoline per day. Cost of the plant is esti- 
mated at $250,000. 


Chemoil Corp. plans to build a refinery 
near Gramercy, La., on the Mississippi 
River. The plant, which is expected to 
cost $60 million, will process some 40,000 
bpd of crude oil to yield LPG, gasoline, 
other motor fuels and petrochemicals. 


Suntide Refining Co. will build a 
styrene plant at its Tulsa refinery. Esti- 
mated capacity will be 60 million pounds 
per year. Completion is scheduled for 
the spring of 1962. 


Continental Oil Co. has completed 
a $930,000 absorption-refrigeration type 
natural gasoline plant, two miles south 
of Medford, Okla., and about 45 miles 
west of Ponca City. The plant has a 
processing capacity of 30 MMcfd of gas 
and will manufacture propane, butane 
and natural gasoline. The unit will ex- 
tract liquid hydrocarbons from gas 
transported through Oklahoma Natural 
Gas Co.’s line supplying fuel gas to 
Ponca City and Conoco’s Ponca City 
refinery. 


Dow Chemical Co. has completed 
facilities for production of propylene 


| carbonate at its Texas Division, Freeport. 
| Dow has been producing the material 


for some months in pilot plant quanti- 


ties. 


Celanese Polymer Co, has expanded 
its high-density polyethylene production 
at Houston. The plant’s overall capacity, 
with the additions, is 60 million pounds 
per year. Celanese Polymer, a subsidiary 


| of Celanese Corp. of America, reports 


For more data on advertised products, use Readers’ Service Cards, last page. 


that U.S. consumption of linear poly- 
ethylene should reach 600 million pounds 
annually by 1965. 


U.S. Industrial Chemicals Co. plans 
to build a 60-million-pound-per-year 
polyethylene plant at Houston, where it 
currently operates a conventional poly- 
ethylene plant producing 200 million 
pounds annually. The new facility, to be 
completed in late 1962, will use a proc- 
ess developed by Phillips Petroleum Co. 


California Oil Co. has completed a 
natural gasoline plant in the Red Wash 
field, Uintah County, Utah. A high-dew- 
point-depression glycol dehydrator and 
ammonia-absorption refrigeration unit 
processes 26 MMcfd of gas. 


Linde Co., a division of Union Carbide 
Corp., has started building an acetylene 
plant at Pueblo, Colo. The plant, to be 
completed by the end of April, will have 
a capacity of 1.5 MMcf per month. 


Florida Southern Oil Co., a subsid- 
iary of Frontier Oil Co., Cheyenne, Wyo., 
will build a refinery at Drummond Point, 
east of Jacksonville, Fla. Completion is 
scheduled within three years. 


Continental Oil Co. and Deutsche 
Erdol A.G. (DEA), Hamburg, Ger- 
many, have formed a company, 
CONDEA Petrochemie-Gesellschaft 
m.b.H., to produce petrochemicals in 
Germany. Plans are being made to con- 
struct a multi-million-dollar petrochemi- 
cal plant near Hamburg. CONDEA will 
operate the facility, which will produce 
50,000 tons annually of industrial al- 
cohols. Ethylene from DEA’s refinery at 
Heide, near the CONDEA site, will serve 
as the raw material for the unit. Com- 
pletion is scheduled for mid-1963. 


Shell Oil Co. of Canada will construct 
a 20,000-bpd refinery at Trafalgar, Ont. 
Construction will begin within the next 
few months with completion set for 1963. 
Estimated cost is $25 million. 


Farbwerke Hoechst, Frankfurt, West 
Germany, is negotiating to buy a 495-acre 
site between Kelsterbach and Raunheim, 
West Germany, to sublet to Caltex as a 
refinery location. Hoechst will be inter- 
ested primarily in an increase of its petro- 
chemical production. 


United Arab Republic’s General Pe- 
troleum Authority is planning to build a 
$75-million petrochemical complex at 
Suez, near government refineries. The 
plans are in connection with current and 
future expansion activities at the govern- 
ment refineries to boost Egypt’s refining 
capacity to about 130,000 bpd. 


Polymer Corp., Ltd., will build a 
multi-million-dollar plant in Sarnia, Ont., 
for the manufacture of polybutadiene. A 
solution polymer pilot plant has been in 
operation in Sarnia since 1958, and has 
produced a variety of stereo specific 
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CONSOLIDATED SAFETY RELIEF VALVE’S Sealing Bellows 


protects against damage from contaminants, Corrosion, or 


viscous fluids 
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TRADE MARK 


Balanced Bellows Type Consolidated Safety 
Relief Valves have a durable, two-ply stain- 
less steel Sealing Bellows that isolates and 
protects working parts from destructive ele- 
ments in the lading fluid. 


The bellows is balanced with the seating sur- 
face. Even with superimposed back pressure 
in the relieving system, valve performance is 
consistently stable and dependable. The bel- 
lows does not affect the high capacity of the 
valve, nor does it require change in set pres- 
sure. Even the blowdown adjustments are 
limited. 


Additionally, Consolidated Safety Relief 
Valves now offer a no-leak tightness main- 
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A product of 


Consolidated Safety 
Relief Valves are 
available in both 
Balanced Bellows and 
Standard designs. 
The Standard type has 
an eductor tube that 
effectively removes 
bonnet pressure. 


tained by a resilient “O” Ring Seat Seal re- 
tained in the valve disc. This Seal assures 
tightness at operating pressures far closer to 
set pressure than with metal-to-metal seats 
alone, yet does not carry the seat load imposed 
by the spring. The Seal also takes piping 
strains much better than all-metal seating. 


The Sealing Bellows and “O” Ring Seat Seal 
are typical of the extra quality built into Con- 
solidated Safety Relief Valves to assure 
absolute protection for personnel and plant. 
These fine features plus flat seating and 
single ring construction also eliminate many 
maintenance problems and costs. Write for 
Catalog 1900 and Bulletin 1940. 


CONSOLIDATED SAFETY RELIEF VALVES 


MANNING, MAXWELL & MOORE, INC. 


Valve Division * Tulsa, Oklahoma 


Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 
Latin America: Export Division, Chrysler Building, New York, N. Y. 
Europe: Manning, Maxwell & Moore, S. A., Fribourg, Switzerland 
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polymers. In 1960, the capacity of the 
pilot plant for producing polybutadiene 
was increased to several tons per month, 
and this facility will continue to supply 
evaluation quantities until the commer- 
cial plant is in operation. The process 
design of the new plant is well advanced, 
and it is expected that construction will 
begin in the summer of 1961 with pro- 
duction beginning before the end of 
1962. The plant output is estimated at 
20,000 tons per year. 


Deutsche Shell plans to build a 40,- 
000-bpd refinery near Ingolstadt, Bavaria. 
Construction will begin before the end 
of 1961. The plant, to be built on a 333- 
acre site, should be completed about the 
same time as completion of the Karls- 
ruhe-Bavaria crude pipe line. 


Yugoslavia plans to build a refinery 
near Belgrade, at Pancevo. The plant, to 
be completed within five years, will have 
an initial capacity of 23,000 bpd. Foreign 
capital will finance the facility. 


California Chemical Co.’s Oronite 
Division has placed a lubricating-oil 
additives plant on stream near Mexico 
City. The plant, operated by Cara Mo- 
lina-Font, Mexico City, has an annual 
capacity of 1 million gallons of blended 
additives. 


Societe Industrielle Belge des Pe- 
troles will expand its Antwerp, Belgium, 
refinery from 80,000 bpd to about 160,- 
000 bpd. The expansion includes the 
installation of a 100,000-bpd crude dis- 
tillation unit, 9,000-bpd catalytic re- 
former, 10,000-bpd Hydrofiner and a 
60-ton-per-day sulfur recovery plant. The 
catalytic cracking plant’s capacity is be- 
ing boosted from 12,000-bpd to about 
15,000 bpd. 


Standard-Vacuum Oil Co. has 
awarded a contract to The M. W. Kel- 
logg Co. to construct a 37,800-bpd_ re- 
finery near Adelaide, South Australia. 
The plant will be built on a 594-acre 
site at Port Noarlunga, 14 miles south of 
Adelaide. Ground will be broken in mid- 
year and startup is scheduled for January 
1963. The facility will raise Stanvac’s 
crude processing capacity in Australia to 
approximately 80,000 bpd. Plans call for 
the use of Persian Gulf crude oil for the 
production of gasoline, diesel fuels, 
illuminating kerosine, liquefied petroleum 
gas, sulfur, asphalt and solvents. 


imperial Chemical Industries, 
Ltd., will double the capacity of its 
new polypropylene plant at Wilton, Eng- 
land, which came on stream at the end 
of last year. (PETROLEUM REFINER, Vol 
40, No. 2, Page 179.) Within the next 
17 months production at the plant will 
rise from 11,000 to 22,000 tons annually. 
Constructors John Brown, Ltd., which 
built the original facility, will handle the 
expansion. 
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Iranian Oil Refining Co. is modern- 
izing the crude distillation units at its 
Abadan refinery. Many pump houses and 
switch houses have been demolished, pre- 
paratory to installing new units. Work 
started on the maintenance-modernization 
program December 17. 


Iran‘’s Ministry of Industry and Mines 
will complete its Marvdasht chemical 
fertilizer plant in about 16 months. Lo- 
cated near Shiraz, the unit will be sup- 
plied by natural gas from Gach Saran, 
the pipeline for which has already been 
laid. 


Cabot Corp. will install a $4-million 
carbon black plant this year in Argentina. 
The plant, which will be located at 
Campana, north of Buenos Aires, will 
produce about 13,000 tons annually. This 
project is separate from that of Texas 
Butadiene & Chemical International, a 
Cabot affiliate. 


Monsanto Chemical Co. is adding 
another 50 percent to the present capac- 
ity of its Fawley, England, polyethylene 
plant. Current capacity of the plant, to 
go on stream in early 1963, is more than 
17,000 long tons per year. 


Mitsubishi Chemical Co. plans to 
build a $12-million petrochemical plant 
in Japan. Mitsubishi Chemical and Mit- 
subishi Petrochemical Co. are negotiating 
a merger agreement. Mitsubishi Petro- 
chemical is owned by Shell Oil Co. and 
its subsidiary, Showa Oil Co. 


Mobil Oil Co. Ltd., is expanding its 
refinery at Coryton, England. A second 
crude topping unit is being added that 
will increase plant capacity to 46,000 
bpd. This new unit will improve the 
quality of heavy fuel oil by reducing its 
sulfur content. Also, another steam gen- 
erating plant is to be built at the re- 
finery. , 


Peru has approved the construction of 
an ammonium nitrate plant to be built 
by Corporacion de Reconstruccion y 
Fomento. The facility will produce 62,- 
000 metric tons per year of ammonium 
nitrate. 


Distillers Co. Ltd., Hull, England, 
is building an acetic acid facility using 
the direct oxidation process. The unit, to 
cost $6 million, is scheduled to go on 
stream by early 1962. 


Cia. Brasileira de Estireno, a Kop- 
pers Co. affiliate, has completed an ex- 
pansion program that more than doubles 
its capacity to produce styrene monomer. 


Esso Standard S.A.F. is considering 
building of a refinery on the Mediter- 
ranean coast. If built, the refinery will 
be the third for the company in France. 


Mobil Oil Co. has placed a grease 
plant in operation at Vienna, Austria. 
Using Austrian crude and base stocks, 
the plant turns out 100 types of lubri- 
cants, including all kinds of greases, solu- 
ble and non-soluble cuttings fluids, pre- 
servative oils and gear oils. 


Alchemica N.V., in the Netherlands, 
expects its 1,200-ton-per-year phthalic 
unit to begin operations around the first 
of next year. Alchemica N.V. is a sub- 
sidiary of Scado-Archer-Daniels, which 
is partly owned by Archer-Daniels- 
Midland Co., Minneapolis, Minn. 


imperial Chemical Industries, 
Ltd., plans to build a complex of chemi- 
cal plants manufacturing petrochemicals, 
including plastics and related products on 
a 300-acre site near Rotterdam, the 
Netherlands. Construction is expected to 
begin early in 1962. The project, which 
is expected to take 10 years to complete, 
will cost an estimated $280 million. 


Aruba Chemical Industries N. V. 
plans to construct a $96-million fertilizer 
complex at Aruba, Venezuela. Large in- 
ternational companies are being invited 
to participate. 


Indonesia has awarded a contract to 
Morrison-Knudsen International Con- 
structors for the construction of a $39- 
million urea plant at Palembang, Sum- 
atra. Capacity of the facility will be 
100,000 tons per year. 


India will build a 90,000-tons-per-year 
fertilizer plant near Bombay. The facil- 
ity, to be government-owned, will cost 
$30 million. Chemical Construction Corp. 
will handle the building. 


Monsanto Canada, Ltd., has placed 
a maleic anhydride plant on stream at 
Montreal. Having an estimated capacity 
of 6 million pounds per year, the facility 
will supply the domestic Canadian de- 
mand for maleic anhydride. 


Shell Oil Co. will build a 40,000-bpd 
refinery in Denmark. Construction will 
begin next year. Gulf Oil Co. and Tide- 
water Oil Co. are presently building re- 
fineries in Denmark. 


Alliance and Dublin Consumers 
Gas Co. has awarded a contract to 
P. G. Engineering, Ltd., for the con- 
struction of a cyclic catalytic oil gas 
plant. The plant, at Dublin, Ireland, 
will consist of two units of the Segas 
process. Completion is set for August 
1962. 


The Ohio Oil Co. and Petrolifera 
Iberica plan to build a refinery in North- 
ern Spain to produce 20,000 or 25,000 
bpd. Ohio Oil will meet 84 percent of 
the $20-million cost. The companies plan 
to run Libya crude in the plant. 


Rumania’s first automatically con- 
trolled catalytic cracker has been put on 
stream at Onesti refinery. Capacity of 
the unit is about 5,000 bpd. 
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California Chemical Co, has received 
license from the Indian government for 
construction of a proposed $55-million 
complex fertilizer plant on the east coast 
of India. The facility is designed to pro- 
duce about 350,000 tons of chemical 
fertilizers annually. Although the venture 
has been under consideration for some 
time, receipt of the Indian government 
license was necessary before feasibility 
studies could be completed by Cal 
Chemical and its partner companies. 
Present plans call for construction of the 
plant in the Indian port city of Visaga- 
patnam, near a Caltex oil refinery there 
which will supply some of the major 
ingredients used in the fertilizer manu- 
facturing process. 


Imperial Chemical Industries, Ltd., 
is building a general-purpose pilot plant 
at its Heavy Organic Chemicals Division 
facility, Billingham, England. Completion 
is set for late 1962. The new plant, to- 
gether with existing special pilot plants, 
will be capable of manufacturing the 
majority of chemicals which are planned 
for development in the next few years. 
Equipment will be used to carry out such 
reactions as alkylation, amination and 
condensation range of 


over a tempera- 


tures and pressures, 


Atlas Powder Co. will build a 50- 
million-pound-per-year glycerin and _re- 
lated polyols plant at its Atlas Point 
chemicals plant site, south of Wilming- 
ton, Del. Cost of the facility is estimated 
at $17 million. The M. W. Kellogg Co. 
is both engineering and construction con- 
tractor. Chemical will 
build the facilities required to supply hy- 
drogen to the new polyols plant. 


Construction Co. 


British Petroleum Co. and Shell 
Oil Co. have made a joint offer to 
build a plant and pipe line from Beira, 
Mozambique, to Salisbury, Southern 
Rhodesia. The project is expected to cost 
$52 million. 


Yacimientos Petroliferos Fiscales 
is ahead of schedule on expansion work 
at its Lujan de Cuyo, Argentina, refinery. 
The project will be completed in early 
August instead of November. 


Shell Oil Co. will build a $13.5-million 
lubricating oil plant at Geelong near 
Melbourne, Australia. British Petroleum 
Co. and Caltex are planning similar 
projects in Western Australia. 


American Independent Oil Co. 
is prepared to build a $14-million re- 
finery in Rhodesia and Nyasaland. The 
company was recently granted an exten- 
tion of its option to build a refinery by 
the Rhodesian government. 


Shell Oil Co. has awarded Brown and 
Root, Inc., Houston, a contract to build 
a gas processing plant in Cass County, 
Texas. The unit, to be located on a 136- 
acre tract, will be four miles east of 
Bryans Mill. It is designed to handle 
30,000 MMcfd of gas. It is estimated that 
5,600 barrels of condensate, 130 long tons 
of elemental sulfur and 18,000 Mcf of 
sweetened dehydrated gas will be avail- 
able as products daily. Construction is 
scheduled to begin in June 1961, with 
completion in November of this year. 


Manzoor Chemicals Co. and Gen- 
eral Industries, Ltd., will construct 
a high-pressure polyethylene plant in 
Pakistan. The 5,000-6,000-ton-per-year 
facility will be built by a German group, 
Salzgitter Industriebau G.m.b.H./Braun- 
schweigishe Maschinenanstalt. 


Petroleos Mexicanos (Pemex) has 
outlined a $640-million expansion pro- 
gram for this year. It is to accent the 
company’s production in the hydrocar- 
bon processing industry. Engineering 
plans and other details are being awaited 
to accelerate construction. 


Shin-Etsu Chemical Co. will build 
a $5.5-million polyvinyl acetate plant to 
produce 120 tons per month. The unit 
will be located at Naoetsu on the Japan 
Sea in Niigata Prefecture. 


Corporation de Reconstruccion y 
Fomente, Cuzco, Peru, will build an 
ammonium nitrate plant to produce 68,- 
355 tons per year. The facility will cost 
about $10 million. 


British Petroleum Co. is increasing 
the processing capacity of its Aden re- 
finery from 110,000 bpd to 136,000 bpd. 
The work will cost about $1,540,000 and 
is expected to be completed by the end 
of this year. 


Esso Standard Oil Co. of Italy and 
Rasiom, an Italian oil refining com- 
pany, will join in building one of Eu- 
rope’s largest refineries for the production 
of lubricants at Augusta, Sicily. The 
plant, to be completed in 1963, will have 
an annual capacity of 200,000 tons of 
lubricants. 


Continental Oil Co. has completed a 
$2-million expansion program at its 
natural gasoline plant at Lake Charles, 
La., which increases that unit’s capacity 
from 100 to 150 MMcfd of natural gas. 
Work on the project, the second major 
expansion program at the plant in seven 
years, started in April 1960. The 
facility's processing capacity was ex- 
panded by 63 MMcfd of gas in 1954, at 
a cost of about $1.5 million. 
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COMPANY Plant Site 


Project 


aN 
East 


‘ 
—— 
* 





Daily 
Capacity 


Estimated 


Cost Status 


Completion | Licensor 


Probable 


Engineering Contractor 





| Iselin, NJ. 
Moundsville, 


Air Products. . 


| Liquid Helium 
Allied Chemical. . . . i 


| Exp. Chlorinated Methane 


| Mid 1961 eo 
Sept 196: Phillips 

. | Philli 
| UOP 


| Isocyanate rad owt 
| Polybutadiene, Polyisoprene 30,000 tons/yr Under Constr 
Synthetic Rubber 

Naphthalene 

Benzene 

Cat Reformer 

Vacuum Crude Distillation 


W. Va. 
American Rubber & Louisville, Ky. 


Chemical 


Ashland O&R 


Staff 


Engineering 

Under Constr 
Under Constr 
Under Constr | May 1961 
Under Constr May 1961 


Braun 
UOP/Staff 
UOP/Staff 
*taff 

Staff 


Ashland, Ky. 1961 


1961 


Badger Mfg 
Badger Mfg 
| Blaw-Knox 
| Badger Mfg 
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Project 


Daily 
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Cost 


Status 


Probable 
Completion 


Licensor 


Engineering 


Contractor 





Ashland (cont.) 


Atlantic Ketining.. . 


Avi Sun, 


Collier Carbon & 
Chemical, Tidewater 


Oo 


Columbia-Southern 
Chem 


Du Pont 


Firestone Tire& Rubber 


Piorida Oil & 
Refining 
Foster Grant 


Goodrich-Gulf 
Chemicals 
Goodyear 


Grace Chemical Div., 


W.R. Grace 
Gulf Oil ; 
Hatco Chemical. . 


Hess Trading & 
Transport 


Heyden Newport 
hemical 
Hooker Chemical 


Monsanto Chemical.. 


Novamont.. 


Olin Mathieson. . 


Pittsburgh Coke & 


‘hemical 


Reichhold Chemicals. 


Shell Chemical 
Bhell Oil 


Stauffer Chemical 
Sun Oil. 


SunOlin Chemical. 


Tennessee Corp. 
ie Steel 
. 8. Phosphoric 
Products 





Buffalo, N.Y. 
Syracuse, N.Y. 


New Castle, Del 
Delaware City. 
Del. 


South 
Cc — ston, 
a 


Belle, W. Va. 
Memphis 
Pottstown, Pa. 
Jacksonville, 
Fla. 
Leominster, 
Mass. 


| Institute, 


a. 


| Niagara Falls, 


M emph is 


Philadelphia 
Fonds, N.J. 


Sewaren, N.J. 


Fords, N.J. 


Soutb Shore, Ky 


Logan 
Township, N.J. 
Neal, W. Va. 


Brandenburg, 
K , 


y. 
Saltville, Va. 
Neville Island, 

Pa 


Cc atletts burg, 
Tanaeem, Ala. 


Woodbury, NJ. 

Little Creek, 
Miss. 

Delaware City, 
Del. 


Marcus 
Hook, Pa 
Claymont. Del. 


East Tampa, Fla 

Clairton, Pa. 

East Tampa, 
Fla 


Benzene 
Asphalt Terminal 


Polypropylene Resin 
Naphthalene 


|*Sulfur Recovery 


Methyl Methacrylate 
Acrylonitrile 
*Polyviny! Chloride 
Refinery 





Plastic Polymers, ay oe 
| Styrene Monomer, Molded 
Plastics 

*Cis-Polybutadiene 


| Exp. Polyviny! Choride 
| 
Exp. Ammonia 


Oxo Alcohols 
| Phthalic Anhydride 


| Exp. Refinery 

| Udex 

| Catalytic Cracking 
Maleic Anhydride 


*Phenol 
Phthalic Anhydride 


Isotactic Polypropylene, Other 
Petrochemicals 
Ethylene Oxide 


Hydrazine 
| Mateic Anhydride 
| 


*Activated Carbon 


Formaldehyde 
Phenol 

| Polypropylene 
Natural Gas Liquids 


| Carbon Bisulfide 


| Automatic Tank Gauging 
| Crude Blending 

| Ethylene 

Ethylene Oxide 

| Carbon Monoxide 
Hydrogen 

| Ammonia 
| Tar Distillation 
| Ammonia 


20,000,000 Ibs/yr! 


10,000,000 gal/y 
24 MM aoiean 
storage 


| 75.000.000 Ibs/yr 


100,000,000 
Ibs/yr | 


| 27 tons 


| 15,000 bbls 


| 20,000,000 Ibs/yr 


| 450 tons 


| 35,000,000 Ibs/yr 
| 22,000,000 Ibs. yr 


| 35,000 bbls 


24,000,000 Ibs/yr 


22,000,000 Ibs/yr 


35,000,000 Ibs/yr| 


| 5 MMef 


| 
685,000 Ibs | 
164,000 Ibs 
1,000,000 sef \ 


| 12,000,000 sef 
| 100,000 tons/yr 


300 tons 


$1,000,000 | 
$30,000,000 
| 


$220,000 


| $2. 500,000 


Under Constr 
Under Constr 


Under Constr 
Engineering 


Complete 


Planning 
Under Constr 
Under Constr 
Planning 


Planning 


Engineering 


1961 
1961 


June 1961 


| 1961 


| Dec 1961 


Under Constr | 


Complete 


Complete 


| Under Constr 


Planning 
Planning 
Planning 


| Under Constr 


| Under Constr | 


Engineering 


| 


| Under Constr | 


| $14,000,000 


Complete 


Under Constr 


| Complete 


$4,500,000 


$2,500,000 


Complete 


Planning 
Under Constr 
Engineering 
Complete 


Complete 


$428,000 


$230,000 


$17.000 000 
$3,000,000 


$2,500,000 | 
asso 


Under Constr | 
| Spring 1961 


Under Constr 
Under Constr 
Under Constr 
Engineering 
Planning 


Under Constr 
Engineering 


| Late 1961 


1961 


Oil-Cal 


Pan 
American 


| Chemico 


Mid 1961 


1961 


Early 
1961 


Gulf Oil 


| Sherwin- 





| Badger Mfg/Guli 


Williams, 


| Sherwin- 


| Williams 


1961 


Spring 1961 
Jan 1962 
Jan 1962 
Jan 1962 
Early 1962 
1961 


Monte- 
catini 

Shell 
Devel 


Shell 


| Chemico 





Staff 
Badger Mfg 


Bechtel 


Catalytic 


Blaw-Knox 


Chemico 


Badger Mig 


sD 


Blaw-Knox 
Badger Mfg 


Staff 
Lummus 
McKee 
8D 


Pittsburgh 
Chemical 


Staff 
Lummus 
Lummus 

Air Products/ 
Kellogg 


McKee 
Chemico 





| 
| 


Staff 
Badger Mfg 


Bechtel 
Catalytic 


| Blaw-Knox 


| Chemico 


Badger Mfg/Gulf 


Badger Mfg 


sD 


Blaw-Kncx 
Badger Mig 


Staff 


| Lummus 


| McKee 
| SD 


| 
| Singmaster & 


Breyer 


| Staff 


Braun 


| Parsons 


Staff 
| Staff 
Lummus 


Lummus 
Air Producte/ 
Kellogg 


| McKee 


Chemico 





COMPANY 


Plant Site 


a »> P Mid-Continent 


Project 
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Dost 


Status 


Probable 
Completion 


Licensor | 


Engineering 


Contractor 





Allied Chemical 


American Oil 
Amoco Chemicals 


Borden Chemical 


California Chemical. 


Champlin Oil 

& Refining 
Continental Oil 
Cooperative Farm 


Chemicals 
Dow Chemical 


DX Sunray 

Goodyear Tire & 
Rubber 

Gulf Oil 


Hunt Oil 
Koppers 


Mack Oil 


Murphy 


| Mandan, 
| Joliet Ill, 


South Point, 
Ohio 
N.D. 


Iiliopolis, Tl. 
Ft. Madison, 
lowa 


Enid, Okla. 


Ponca City 


| Lawrence, Kan. 


| Midland, Mich. 


Bay City, Mich. 
Tulsa, Okla 


Akron, Ohio 


Toledo, Ohio 
| Tioga, N.D. 


Cleveland, Ohio 


| Healdton, Okla. 
Monsanto Chemical... | 
| El Dorado, Ark. 


Monsanto, Lil. 


St. Louis 


| Superior, Wie. 


Exp. Methanol 
Exp. Formaldehyde 
*Naphtha Desulfurizer 
Aromatic Acids & Esters 
*Exp. Esters 
*Trimellitic Anhydride 
Polyviny] Chloride 
Ammonia 
Nitric Acid 
| Ammonium Nitrate 
Complex Fertilizer 
Exp. Cat Cracker 
Exp. Alkylation 
Delay ed Coker 
Cyclohexane 
Ammonia 
Urea 
Exp. Styrene Monomer 
Phenol Distillation 
*Polypropylene 
Crude Distillation 
ydeal 


| Exp. Nitrile & Latex 
| Crude and FCCU Revamp 


*Gasoline 
Sulfur Recovery 


*Gasoline 
Exp. Phenol 
| Urea Distillation 
Exp. Maleic Anhydride 
*Exp. Refinery 





= 
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| 85,000 bis 
| 1,000 bbls 


50% 


| 35% 
| $1,000,000 


| 40,001,000 Ibs/yr 


300 tons 
250 tons { 
150 tons { 


| 600 tons } 
| 20 000 bbls 


2.000 bbls 
4,000 bbis 


| 20.000,000 gal/yr| 
| 100 tons 


30 tons 


$4,000,000 


$22,000,000 


Engineering 
Complete 
Engineering 
Under Constr 


| Planning 


Engineering 


| Complete 
| Complete 


| $1,500,000 
, $1,000,000 


Under Constr 


Complete 


| Under Constr 


$5,400,000 


| Under Constr 


| $650,000 


9M Mef 
6 tons 


6MMef 


20,000,000 Ibs/yr 


| 5,000 bbls 


| $6,500,000 


Complete 


| Under Constr 


$1,100,000 


$115,000 


Complete 


Planning 
Under Constr 


Engineering 


Under Constr | 


Under Constr 
Under Constr 
Engineering 


| Summer 1961 | 


| Summer 1961 | 


| Under Constr | 
Under Constr | 
Engineering 


Summer 1961 | 


| Late 1961 


Staff 


Kellogg 


Sept 1961 


Sept 1961 
Summer 1961 
1961 


Nov 1961 
Spring 1961 


| July 1961 


Mid 1961 


Dec 1961 


Kellogg 


UOP 
Gulf 
Kellogg 


Pan 
American 





Staff 
Tears 
Tears 
8D 


Staff 


Staff /Kellogg 
Staff /Kellogg 
Staff/Fluor 


Chemico 


Badger Mfg 


Foster Wheeler 
UOP 


Tears 


Dresser 


| Chemico 
| SD 


Sweco 


| Parsons 


Staff 
Staff 
8D 


Bechtel 


Staff 
Staff 
Staff/Fluor 


| Procon 


Chemico 


Radger Mfg 


Foster Wheeler 


| Foster Wheeler 


Kaighin-Hughes 
Kellogg 


‘Tears 
Dresser 
Chemico 
SD 


Sweco 
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Completion Licensor | 


Engineering 


Contracter 





National Cooperative 
Refinery 

Northern Gas Prod. 

Ohio Oil 

Oil Chem. 

Oxo Chemicals 

Pennsalt Chemical 

Phillips Chemical. . 

RJ Oil & Refining. . 


Shell Chemical. . 
Shell Oil. 


Skelly Oil... 


Solar Nitrogen. . 


Standard-Indiana... 


Standard-Ohio 
Sun Oil 


Union Carbide... . 


Warren Petroleum. . 


| McPherson, 

| Kan. 
Bushton, Kan. 
Robinson, Ill. 


Lignite, N.D. 

Haverhill, Ohio 

Wyandotte, 
Mich. 


E. St. Louis, Tl. 


| Princeton, Ind. 


Marietta, Obio 
Wood River, Ill. 


Healdton, Okla. 
| Minneola, Kansas 


Joplin, Mo. 


| Whiting, Ind. 


Wood River, Ill. 


Neodegsha, Kan. 
Toledo, Ohio 


Toledo 


Marietta, Ohio 
Whiting, Ind. 
Mocane, Okla. 


| Delayed Coker Revamp 


|*Hydrocarbons Recovery 
\*Fluid Cat Cracking Revamp 
|*Gasoline 
*Oxo Alcohols 
*Alkylalkanolamines 


Ammonia Storage 
Unifiner 

Crude Distillation 

Platformer 

Synthetic Rubber 

Catalytic Reformer & Offsite 
Facilities 

Exp. Plant 

Gasoline 
Ammonia 

Urea 


*Solutions Blending 
Alkylation 
CO Boiler 


Polybutene 
*LPG Treating 
Exp. Crude 
lsocracker 


Propane Deasphalting 


Naphthalene ; 
*Automatic Tank Gauging 


Bisphenol-A 
Low-density Polyethylene 
Exp. Gasoline 





| 896 MMef 


| 7.5 MM lbs/yr 


| 5,000 bbls 


25,000 bbls 


11,400 bbls 


7,500 bbls 


$10,000,000 
12,000-18,000 | $1,250,000 
bbls 


20 MMef 


| $1,200,000 | 
| $1,750,000 | 
| 


15,000 tons 
1,700 bbls 


1,700 bbls Cgeiat, 
| $15,000,000 

, | $315,000 
25 MMct as 


300 tons 


150 tons $15,000,000 


25,000 tons/yr 


7,500 bbls 
9,500 bbls 
100,000,000 Ibs /yr} 


| 
25,000,000 !bs/yr| 
72,000,000 Ibs/yr 
to 200 MMef 





Engineering 


Under Constr 
Under Constr 


Engineering 
1% ngineering 
Under Constr 


| Under Constr 


Planning 


| Under Constr 
| Planning 


Engineering 
Under Constr 


Under Constr 


| Engineering 


Under Constr 
Under Constr 


| Engineering 
| Under Constr 


Under Constr 


Complete 
Under Constr 
Complete 
Engineering 


Under Constr 


Under Constr 
Under Constr 


Under Constr 
Complete 
Engineering 


| 1961 





Fali 1961 


Aug 1961 
May 1961 


Early 1961 


1961 


1961 | 
1961 

Oct 1961 Stami- 
carbon 
Nov 1961 

1961 

Summer 1961 | 


Fall 1961 


Late 1961 Cal 


Research 
Spring 1961 


Late 1961 
Late Spring 
961 


1961 
1961 


Staff/UOP 


Fluor 
UOP 


| Pona 


Catalytic 


Girdler 


Braun 
McKee/Parsons 


Staff 
Dresser 
Kellogg 
McKee/Stami- 
carbon 
Stand-Obio 
Bechte 
Babcock & 
Wilcox 
Procon 
Staff 
Staff 
Parsons 


Staff /Foster 
Wheeler 

Staff 

Staff 


Procon 


Fluor 
Staff 


Catalytic 


Girdler 


Braun j 
McKee/Parsons 


Hudson 
Dresser 
Kellogg 
McKee 


Nofsinger 
Bechtel 
Staff 
Procon 
Staff 
Staff 
Parsons 


Foster Wheeler 


Kellogg 
Staff 
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be 
f Southwest 


—p- 


Probable 
Completion 
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Engineering 
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Allied Chemical. .... 


Aluminum Co. 
of America 
American Oil... . 


American Petrofina 


Amoco Chemicals. . . 
Atlantic Refining 


Carbide & Carbon. . 


Cities Service. . 
Coastal Products... . 
Columbian Carbon 
Continental Oil 


Copolymer Rubber & 
Chemical 


Cosden Petroleum. . . 


CM & M Gas Products 


Crown Central Pet. 


Diamond Alkali 


Dow Chemical 


Orange, Texas 
Baton Rouge, 


La. 
Point Comfort, 
Texas 


.-| Texas City 


Wichita, Falls, 
Texas 

Texas City 
Port Arthur, 
Texas 


..| Seadrift, Texas 


| Texas City 


Houston 
Houston 

Bay City, Texas 
Bishop, Texas 


Lake Charles, La. 


Corpus Christi, 
exas 
North Bend, La. 
Lake Charles 
L 





a. 
Baton Rouge, 
La. 


Big Spring, 
Texas 


Wise County, 
exas 

Pasadena, Texas 

Houston 


Deer Park, 


exas 


| Freeport, Texas 


*First appearance in tabulation. 


Polyethylene Glycol 
Polyethers 


Exp. Natural Gasoline 


Crude Distillation 
Cat Cracker 
*Cooling Water 
Alkylation 
*Tsomerization 
Butane Splitting 
*Refinery Gas 


*Petroleum Resins 
*Sulfur 


Exp. Ethylene Oxide 


Exp. Polyethylene 

Exp. Ethylene Glycol 

Special Isocyanates 
Polyolefins 
*Petrochemicals 
*Acetal Copolymer 

*Exp. Butanol 

Udex Extraction, Orthoxylene 

Recovery 


Delayed Coking 
*Exp. Carbon Black 


Exp. Natural Gasoline 
Exp. Rubber 


Butadiene 
Exp. Styrene 


Exp. Polystyrene 


*Exp. Benzene 

*Chemical Polymers 
Desulfurization 
Ortho-Xylene 

Revamp Propylene 

Exp. Gas Processing, Liquid 

Recovery 

*Udex, - Revamp 
*Toluene Dealkylation 


*Detol 
Acetylene 


*Ammonia 

Acrylonitrile 
Styrene-Butadiene Latexes 
Exp. Ethylene 67% 

Exp. Styrene Monomer 





April 1961—PETROLEUM REFINER 


Straight-Chain Primary Alcohols 


| 


35 tons 


20,000,000 Ibs/yr| . . 
| 
150 MMef 


150,000 bbls 
47,600 bbls 


14,600 bbls 


12,600 bbls $7,000,000 


$320,000 


$250,000 


to 200,000,000 
Ilbs/yr 


65 MMcf 


| 1,5000,000 Ibs/yr 


| 
| 





— 


120,000,000 
Ibs/yr 


$4,500,000 
7,000 bbls | 


| $3,000,000 


50,000,000 Ibs /yr 

to 150 MMef 

to 300,000,000 
Ibs/yr 

to 55,000 tons/yr 
to 70,000,000 
Ibs/yr 

to 40,000,000 
Ibs/yr 

600 bbls 
2,500,000 gal/yr 
6 MMef 
70,000,000 Ibs/yr 
2,500,000 gals/yr 
150 MMef 


$3,000,000 


$5,000,000 
$3,000,000 





$3,750,000 


Inder Constr 


2 


June 1961 


Inder Constr 1961 


Inder Constr 
Inder Constr 
Inder Constr 


Inder Constr 


nder Constr | 


Inder Constr 
Engineering 


Complete 


Engineering 
Planning 


| Under Constr 


Complete 
Engineering 
Engineering 


| Under Constr 


Under Constr 
Inder Constr 

Engineering 
Tnder Constr 
Inder Constr 


Inder Constr 


Under Constr 
Complete 


Inder Constr 
Inder Constr 
Under Constr 


Engineering 


| Complete 


| Under Constr 


| Under Constr 


17,000,000 gal/yr| 


Engineering 
Engineering 


Engineering 
Under Constr 
Complete 
Under Constr 
Under Constr 


Sept 1961 











Fall 1961 
Fall 1961 
Aug 1961 


Fall 1961 


June 1961 UOP 

1961 

Pan 
American | 


1961 egeseees 
| Phillips 

Late 1961 Aldehyd 

Early 1962 

1961 


May 1961 UOP 
| 


Aug 1961 
1961 
1961 
1961 
Sept 1961 
May 


1961 
July 1961 


1961. 
July 1961 


UOP 
| Houdry 
| 


Late 1961 
July 1961 


Summer 1961 Houdry | 
Early 1962 | Monte- 


| catini 
Early 1962 
1961 


Olsen 
Kellogg 
Kellogg 
Tears 
Fluor 
Tears 


Bechtel 
Pona 


B&R 
B&R 


Pona 
Braun 


|B&R 


B&R 


Staff 
Badger Mfg 


Treco 


Ford, Bacon & 
Davis 


Hudson 
Staff 


Foster Wheeler 
Badger Mfg 


Staff 


| Staff 


Staff 
Graff 


Staff 


| Staff 


Tellepsen 
| Houdry 


Catalytic 
Catalytic 
Braun 


| Staff 


| Staff 


1961 


Staff 
Staff 


Olsen 
Kellogg 
Kellogg 
Tears 
Fluor 
Tears 


Bechtel 


Pona 


M -7 Constr 
&R 


Badger Mfg 


Foster Wheeler 
Badger Mfg 


Staff 
Staff 


Staff 
Badger Mig 





| 

| 

| Stal 

| Staff 
Tellepsen 

| Catalytic 

| Catalytic 

| Braun 





COMPANY 


Plant Site 


HPI CONSTRUCTION BOXSCORE—Continued 


Project 


Daily 
Capacity 


Estimated 
Cost 


Status 


Probable 
Completion 


Licensor 


Engineering 


Contractor 





Dow (Cont.) 
Du Pont. . 
Eastern States 


Petroleum & Chem. 
E] Paso Natural Gas. 


El Paso Natural 
Gas Products 
Esso Standard 
Firestone 
Goliad/Union 


Oil of Cal. 


Goodrich Gulf 
Chemicals 
year 
Gulf Oil 
Hercules Powder. 


Houston Chemical 


J.M. Huber 

Humble 

Margaret Hunt 
Trust Estate 

Lyda Hunt-Herbert 
Trusts 

Hunt Petroleum 

W. H. Hunt Trust 


Mobil Chemical 
Monsanto Chemical. 
Pan American Pet. 


Petroleum Chemicals. 


Phillips Chemical 


| 


Plaquemine, La. 


Orange, 

Beaumont, 
exas 

Houston 


Terrell County, 
Texas 

Pecos County, 
Texas 

Odessa, Texas 


Baton Rouge, 
La. 
Orange, Texas 


| Vermillion 


Parish, La. 
Ascension 
Parish, La. 
Port Neches, 
Texas 
Beaumont, Tex 


Houston 
Port Arthur 


Lake Charles, 
La. 

Beaumont, 
Texas 


| 
Polyethylene 
*Polyethylene B 
Polyethylene 
Caprolactum 
Acrylonitrile 
Exp. Refinery 


Gas Treating 
Gas Treating 
Exp. Styrene 
Ethylene 
Benzene 
Exp. Buty! Rubber, Stage I 
Polybutadiene, Polyisoprene 
Natural Gasoline 
LPG Fractionation 
Polyolefins, High-Density 
Polyethylene 
Polyisoprene, Isoprene 
Polybutadiene _ 
*Special Latex Finishing 
Delayed Coker 
} Lube Oil Hydrogenation 
| Polypropylene 
Ethylene Glycol, Ethylene Oxide 


TEL-TML 


Baytown, Texas | Furnace Blacks 
Baytown, Texas | Exp. Lub Hydrofiner, 


Alta Loma, 


Texas 
Refugio 
County, Texas 


| Kinder, La. 
| Arkansas 


County, Texas 
Beaumont, 
Texas 


Gulf Coast 


North Cowden, 
Texas 
Old Ocean, Texa 


| Lake Charles, 


a 


| Borger, Texas 


| Orange, Texas 


Phillips Petroleum 


Pasadena, Texas 


Sweeny, Texas 
Borger, Texas 
Sweeny, Texas 


Stephenville, 
Texas 


| Abbeville, La 


Pure Oil, Atlantic 
Refining 

Rexall Chemical 

Sid Richardson Carbon 

Runnels Gas Prod- 
ucts/Texas Gas 
Exploration 

Shell Oil 

Shell Chemical 

Signa! Oil & Gas 


Sinclair-Koppers. . 
Sinclair Refining 


South Louisiana 
Production 
Suntide Refining 


Tenneco Oil 


Texaco. . 


Texas Eastman... 
Texas-U.S. Chemical. 


Trans-Jeff Chemical | 


204 


Nederland, 
Texas 
Odessa, Texas 


Big Spring, Tex 


Eunice, La. 


Sheridan Texas 
Norco, La 


Houston 


Houston 
Houston 


Jeanerette, La. 
Corpus Christi, 


eXas 


Chalmette, La 


Palacios. Texas 


| Port Arthur, 


Texas 
Lamesa, Texas 


Longview, Texas 
| Port Neches, 


exas 
Tilden, Texas 


Dewaxing, Extraction 
Natural Gasoline 


*Gasoline 


Gasoline 
*Compressor 


Ethylene 
| 


Exp. Polyethylene 
|*Delayed Coker 
| Styrene Monomer 


Exp. Gas Compression 


Exp. Refinery 
Exp. Ethylene 


Exp. Synthetic Rubber 
| Cis-4 Polybutadiene 
Carbon Black 
Exp. Polyethylene 


| Polyethylene 
Ethylene 

| Heavy Oil Cat Cracking 
Exp. Natural Gas Liquids 
Benzene 


Natural Gasoline 


Natural Gas Liquids 
*BTX 


*Polyethylene 
Furnace Black 


Exp. Extraction 


Gas Cycling 
*Amine 
Acrolein 
Glycerine 
Fluid Cat Cracker & Light Ends 
*Crude, Vacuum, Vis-breaker, 
Light Ends 
Ethylbenzene, Styrene 
Crude Still 
Lube Oil 
| Ortho-Xylene 
Butane, Propane, Other LPG 


*Hydeal 


*Ethylbenzene 
*Alkar-Styrene 
Udex Aromatics Extraction 
Ethylbenzene 
*Catalytic Reforming 
*Orthoxylene 
Natural Gasoline 
| Hydrotreater 


Natural! Gasoline 
Polypropylene 
Polybutadiene 


Sulfur Recovery 


*First appearance in tabulation. 


$12,000,000 | 


$6,000,000 | 


50,000,000 Ibs/yr 


220 MMef 
50 MMef 


80,000,000 Ibs/yr 
150,000,000 lbs/yr 
15,000,000 2 ‘ 
gals/vr | 

18,000 tons/yr $8,000,000 


100 tons $8,000,000 
450 M Mef $4,000,000 
20,000 bbls 

13,000,000 Ibs/yr 


30,000—40,000 
tons 


| 550 tons 
| 13,000 bbls 


100,000,000 
Ibs/yr 
8-12,000,000 


gals/yr 


$12,000,000 


170,000 Ibs 
6,500 bbls 


23 MMef 
30 MMef 


24 MMef $900,000 


380,000,000 
s/yr 
12,500 bbls $2,500,000 
200,000,000 
lbs/yr 


$30,000,000 


100,000,000 Ibs /yr 


20,000 tons/yr 
20,580 tons/yr 
60,000,000 Ibs/yr 
to 30,000,000 
lbs/yr 
5,000,090 Ibs/yr 
160,000,000 lbs/yr 
25,000 bbls 


22,000,000 
gals/yr 
25,000 M Mcf 
45,000 M Mef 
137,000 gals 
120,000,000 


Ibs/yr 


50,000,000 Ibs 


$20,000,000 


to 800 MMef 


150 MMef $1,000.000 
$125,000 


$4,500,000 
60,000 bbls 


70,000,000 Ibs/y 
60,000 bbls 


$6,500,000 


Complete 
Engineering 


| Under Constr 
| Under Constr | ..... 
| Spring 1962 


Under Constr 
Planning 


Complete 
Planning 
Complete 
Engineering 
Under Constr 
Under Constr 
Complete 
Under Constr 
Under Constr 
Under Constr 
Under Constr | 
Under Constr | 
Under Constr 
Under Constr 
Under Constr 
Under Constr 


Inder Constr 
Inder Constr 


‘omplete 
Inder Constr | 


Inder Constr 
nder Constr 


Under Constr 
Planning 
Inder Constr 
Planning 
Under Constr 


Engineering 
Planning 
Under Constr 
Under Constr 
Under Constr 
Under Constr 
Inder Constr 
Inder Constr | 
Inder Constr 
Inder Constr 
Inder Constr 
Inder Constr | 


Inder Constr 
Inder Constr 


Inder Constr 
Inder Constr 


‘omplete 


Planning 


Engineering 


Under Constr 
Under Constr 
Under Constr | 
Engineering 


Under Constr 


| Under Constr 


| Under Constr 


70,000,000 Ibs/y 


1,000 bbls $800,000 
30,000,000 Ibs/yr 
60,000,000 Ibs/yr 
4,500 bbls 

20 MM lbs/yr 
6,000 bbls 
20,000,000 Ibs /yr 
55 MMef 

12,000 bbls 


$1,500,000 


$1,500,000 


10 MMcf 
20,000,000 Ibs/yr 
20,000 tons/yr 


$700,000 


20 tons $245,000 


| Under Constr 


Under Constr 
Under Constr 


Under Constr 
Engineering 

Under Constr 
Under Constr 
Under Constr 
Under Constr 
Under Constr 
Engineering 


| Under Constr 


Under Constr 
Planning 


Complete 


Mid 1962 


Late 1961 
July 1961 


Mid 1961 


1961 


1961 


| Jan 1962 


Mid 1961 
Summer 1961 
Spring 1961 
1961 

1961 

1961 


1961 
1961 


1961 


| 1961 


1961 


| 1961 


1961 

1961 

1961 

1961 

Mid 1961 
Spring 1961 
1961 

1961 

1961 


1961 
Dec 1961 


Jan 1962 


Mid 1961 


July 1961 


Mid 1961 
Mid 1961 
Mid 1961 
Spring 1961 
Spring 1961 
1961 


Mid 1961 


| Early 1962 
| Mid 1961 


Late 1961 
Mid 1961 
Mid 1961 
1961 

Early 1962 


1961 
1962 


Ici 


Staff 


Fluor 


UOP 


Ziegler 


| UOP 


United 
Carbon 


UOP 


Cosden 
UOP 
UOP 
| Cosden 
| Houdry 


Staff 
Staff 


Staff 
Staff 


Fluor 


UOP/Fish 
UOP/Nofsinger 


Day & 


Zimmerman 


| Fluor 


B&R 
Parsons 

SD 

B&R 
Kellogg 
Bechtel /Staff 
SD 


Singmaster & 
Breyer 


| Staff 


Fluor 
Hudson 


Stearns-Roger 


| om 
Tears 


Tears 


Kellogg 
Lummus 


Staff 


B&R 
Lummus 


Staff 
Staff 
Pioneer 


Stearns Roger 
Braun 
Kellogg 
Braun 

Procon 


Staff 
Stearns Roger 


UOP/Kellogg 
Staff 


| Fluor 


B&R 


Fluor 


Pona 


Staff 
B&R 


| B&R 
| Badger Mfg 


Braun 
Braun 
Braun 


UOP 
Badger M‘g 
UOP 
UOP 


Badger Mfg 
Houdry/Bechtel 


| Bechtel 


Olsen 
Staff 


Pona 
Staff 


Parsons 


Staff 
Staff 


Fluor 


Staff 
Fish 
Ref-Chem 


Day & 
Zimmerman 
Fluor 
Mid-Valley 
Parsons 
D 


Kellogg 
Bechtel 


| SD 


Singmaster & 
Breyer 

B&R 

Staft 

Hudson 


Stearns-Roger 


Tears 
Tears 


Kellogg 
Lummus- 


B&R 


Stearns Rogers 
Pioneer 


Stearns Roger 
3raun 
Kellogg 
Braun 

Procon 


Staff 


Stearns Roger 
Kellogg 


| Fluor 


B&R 


Fluor 


| B&R 


B&R 


Badger Mfg 


| Braun 


Braun 
Braun 


Staff 


Badger M‘g 


UOP. 
Badger Mfg 
Bechtel 
Bechtel 
Olsen 


Pona 
Hudson 


Parsons 


PETROLEUM REFINER—V ol. 40, No. 4 





COMPANY 


Plant Site 


HPI CONSTRUCTION 


Project 


Daily 
Capacity 


Estimated 
ost 


Status 


SORSCURE—-Continned 


Probable 
| Completion 


| Licensor 


Engineering 


Contractor 





Union Carbide 


U. 8. Industrial 
C hemicals 


Warren Petroleum... | 


Western Nat. Gas. 
Wickett Refining 


| Seadrift, Texas 


| Brownsville, 


Texas 


| Houston 


Fashing, Texas 
Brownsville, 
Texas 


..| Wickett, Texas 


Ester & Alcohol 
| Exp. Petrochemicals 


| Chemical Solvents, Intermediates 


*Polyethylene 


| Sulfur 
Refinery Revamp 
Exp. Refinery 
Platformer 


100,000,000 lbs/yr 


60,000,000 lbs/yr 
| | 


| 50 tons 


3,500 bbls 
12,500 bbls 


| 1,500 bbls 


Engineering 
Under Constr 


| Under Constr | 


Under Constr | 


| Under Constr 

| Under Constr 
Planning 

000” | Planning 


1961 
Late 1962 


| 1961 


| 
Staff 


| Graff Eng 


| JC Hinds 


B&R 
B&R 


| Delta Eng 
Staff 


| JC Hinds 





COMPANY 


Plant Site 


a 5 


Rocky Mountain 





ae aml 


Project 


Daily 


| Estimated 
Capacity 


Status 


Probable 
Completion 


Licensor Engineering 


Contractor 





El Paso Natural Gas 


Gas Processors 


Husky Oil...... 
Standard-Indiana 


Susquehanna Western | 


Utah Oil Refining. . 


Lea County, 


| N.M. 
Garland Field, 

| Jyo. 

| Rozet Field, 


Wyo. 


| Patrick Draw 


Field, Wyo. 
South lke _—_ 

Field, V 

Cody, we 
Casper, Wyo. 
Riverton, Wyo. 
Salt Lake City 


*Ethane Extraction 
Sulfur Recovery 
*Natural Gasoline 

|*N: atural Gasoline 


°F xp. Natural Gasoline 
Refinery 

| Crude Distillation 

| Exp. Sulfurie Acid 
Exp. Cat Cracker, Alkylation 


14 tons 


| to 75,000 tons/yr 
| $1 


650 M Mef ‘ 
$155,000 
20,000 gal 
20,000 gal 
8,000 Mef 


9,000 bbls 


$5,400,000 
37,000 bbls reenwad 


| 
| 


Planning 
Under Constr 
Under Constr 


Inder Constr 


Inder Constr | 


Inder Constr 
Inder Constr 
Inder Constr 
Planning 


Late 1961 
1961 
1961 
May 1961 
1961 


1961 
1961 


Late 1961 
| 

Pan | | Tears 
American | 

Staff 

Staff 

Staff 


UOP 
Bechtel 


Tears 

Staff 

Staff 
Staff 


Sweco 
Bechtel 





COMPANY 


Borden Chemical 
Collier Carbon & 


Chemical, Tidewater 


Oil 


Continental Carbon.. 


Dow Chemical 


Golden Eagle Ref... 
Hercules Powder. . . . 


Richfield Oil 


Plant Site 


Project 





Daily | Estimated 
Capacity st 


| 


Status 


ray 
/ West Coast 


| Probable 
Completion 


Licensor Engineering 


Contractor 





San Francisco 
Los Angeles 


Bakersfield, 
valif. 


| Torrance, Cal. 


Kalama, Wash. 
Torrance, Calif. 
| Hercules, Calif. 


| Everett, Wash. 


Watson, Calif. 


Shell 


Oil Martinez, Cal. 
Standard Oil (Calif). 


Richmond, Cal. 


| Formaldehyde 
Napthalene 


Carbon Black 


| Polypropylene 
| Phenol 
Exp. Refinery 
Methanol 


| Formaldehyde 
Refinery 

| Catalytic Reformer 

Lube Hydrotreater 

Exp. Polybutene 


22,500 tons/yr 


50,000,000 Ibs/yr| ..... 


| 
30,000,000 Ibs/yr| $2,500,000 


36,000,000 Ibe/yr 
to 30,000 bbls 
8,000,000 


gals / yr 
0,000,000 Ibe/yr| — 
~ | $50,000,000 


Under Constr 
Planning 


Under Constr 


Under Constr | 1 


Under Constr 
Planning 
Under Constr 


Under Constr 
Planning 


Early 1962 
Mid 1961 


961 
Mid 1961 
Late 1962 
1961 


1961 
1965 


Texaco... 
Tidewater Oil 


Union Oil... . 


United Carbon 
Valley Nitrogen. 
Wilshire 
Witfield Oil.. 


Honolulu 


| Los Angeles 


Avon, Cal. 


Wilmington, Cal 


Mojave, Calif. 
Helm, Cal. 
Norwalk, Cal. 
Watson, Cal. 


| Paraxylene 
| Orthoxylene 
| Refinery 


| Tiptree 
CO Boiler 


| Hydrocarbon Revamp 
| Isocracking 


Catalytic Reformer 

l} Mid-Barrel Unifiner 
Heavy Cat Unifiner 

Diesel-Oil Unifiner 


| Cutter Stock Unifiner 
CO Boiler 
Carbon Black 
Ammonia 

| Refinery Revamp 

| Detergent Alkylate 


20,000 bbls | $10,000,000 
32,000 bbls 
250,000 Ibs/yr 


20,000 bbls 
14,000 bbls 


| 20,000 bbls 


4,000 bbls 
10,000 bbls 


240,000 ibs/hr | $2,500,¢ 


| 175,000 lbs 
150 tons 


Complete 
Under Constr 
Under Constr 
Engineering 
Engineering 
Under Constr 


Under Constr | 


Under Constr 


Complete 
Engineering 


Complete 


Under Constr 
Complete 
Planning 
Complete 
Engineering 
Engineering 


Mid 1961 


April 1961 
1961 


Mid 1962 


Mid 1961 


| Early 1962 


1 
| Late 1961 


Union 
Oil-Cal 


Parsons 


Shell Braun 


Staff 


Staff/Bechtel 


Foster Wheeler 
Babcock & 
Wilcox 
UOP/Braun 
Cal Research 


UOP 
Cal 
Research 


Staff 
Sinclair- 
Baker 

Union 


Braun 


Braun 
luor 


Chemico 
Braun 
Braun 


Chemico 


Standard- 
Indiana 


Parsons 


Parsons 
Braun 


Bechtel / Hawiian 

Dredging 
Foster Wheeler 
C C Moore 


Braun 


Braun 


Braua 
Fluor 
Lummus 
Chemico 
Braun 
Brauo 





COMPANY 


Plant Site 


Project 


Canada 





Daily 
Capacity 


Estimated 
Cost 


Status 


Probable 
Completion 


Licensor | Engineering 


Contracter 





British American Oil. 


British American Oil, 
etal 


| Clarkson, Ont. 


Montreal 


Moose Jaw, Sask. | 
Rimbey, Alta. 


e Clarkson 


*First appearance tm tabulation. 


April 1961—PeETROLEUM | 


CO Boiler 
| os Aromatics Extraction, 
Liquor 
Cat Reformer 
| Gas Processing 


| Hydrodesulfurizer 


REFINER 


enzene 
*Sodium Sulfite Recovery, Waste! 


| 5,400 bbls 
| 326 MMef 


165,000 Ibs/hr | $900,000 


6,000,000 gals/yr 
420 tons 


$2,800,000 


$10,000,000 


3,500 bbls $450,000 





Under Constr 


Under Constr 


| Complete 


| Engineering 





| Summer 1961 


Spring 1961 


Combustion 
Engineering/ 


Staff 
UOP/Foster 
Wheeler/Staff 
Foster Wheeler 


UOP 


Poole-Pritchard | 
C merase Staff 


| Combustion 
Engineering/ 
Staff 
Foster Wheeler 


Foster Wheeler 


E 








COMPANY Plant Site 


_HPI | COREE CIIO ROERCRSS=-Seatimes 





Project 





Estimated 


ost Status 


Probable 


Completion Licensor Engineering 


Contractor 





Canadian Chemicals. .| Edmonton, Alta. | 


Carunna, Ont. 


Trafalgar, Ont. | 
Hamilton, Ont. | 


Regina, Sask. 
ative Refineries 


Dominion Rubber 
Dominion Tar & 
hemical 
-C 


Edmonton, Alta. 
Toronto, Ont. 


Ft. Saskatchewan | 


Ladner, B.C. | 
St. Johns, Nfld. | 


Innisfail Field, 
Alta. 


Golden Eagle Refining 
Innisfail Operators | 
Committee 
Saint John, New| 
Brunswick 


Irving Refining 


Calgary, Alta. 

Savannah Creek.) 
Alta. 

Villa La Salle, 
Que. 

Saskatchewan 


Jefferson Lake 
Petrochemicals 
Monsanto, Canada. . 


Nottingham Gas, 
Carnduff Gas 
Pan American Petro- 
leum, Canadian 
Fina 











| Whitecourt, 
Alta. 


Polymer Sarnia, Ont. 


Regent Refining Port Credit, Ont.| 
Sogemines. .. 1 Maitland, Ont. 


E 


* 


| Synthetic Nitrogen, Ammonium 


Revamp Petrochemicals 
xp. Refinery 

*Exp. Acetic Anhydride 
Exp. Pentaerythritol 
Unifiner 


|*Hydeal 


Distillate Desulfurization 
Carbon Black 


Naptha Unifiner 


350 bbls 
4,000 bbis 


3,000 bbis 





Platformer 

Distillate Unifiner 

Petrochemicals 
*Phthalic Anhydride 


Pentachlorophenol 


|*Glycols, Ethanolamines 


*Phenol 
Refinery: Crude Topping Vis- 
breaking Platforming Unifining 
Refinery 


Sulfur Recovery 


| Gas Treating 


Hydrogen 


Gas Treating, Sulfur Recovery 
Sulfur Recovery 
Sulfur Recovery 


| Maleic Anhydride 


| Gas Processing, Treating, 


Gathering 


|*Gas Injection \| MMef 
175 c 


640 tons 


*Gas Sweetening 
| LPG Recovery 
|\*Sulfur Recovery 
*Polybutadiene 


Benzene 


Nitrate, Nitrogen Solutions, 
Anhydrous Ammonia 


| Partial Oxidation Gasification: | 


Montrea! East, 


Union Carbide 
Canada Quebec 


| Exp. Ethylene Oxide, Oxide 


Derivatives 100% 


| Exp. Polyethylene 


| Coleman, Alta. 


Gas Processing 


3,000 bbls 
| 6,000 bbls 


| 22,000,000 Ibs/yr 


| 7,500 bbls 
10,000 bbls 
80 tons 

8.7 MMef 
150 MMef 


875 tons 
375 tons 


8.5 MMef 





20,000 tons/yr 


|: * | 


15 MMef 


40,000,000 Ibs/yr 


6,000,000 Ibs/yr 


$4,000,000 
$4,000,000 


$450,000 


| Under Constr | 

| Planning 
Under Constr | 

| Complete 
Under Constr | 
Under Constr 

| Under Constr 


$750,000 
$500,000 


$3,000,000 | Under Constr 
| Under Constr 
Engineering 
Engineering 


| Under Constr | 


Under Constr | 
Under Constr 
Under Constr 

| Under Constr 

| Complete 
Planning 
Planning 

| Under Constr 


$1,300,000 | Engineering 


a | Under Constr 
$2,000,000 Under Constr 
Complete 


| Engineering 
Engineering 


| Under Constr 


Under Constr 
Engineering 

Under Constr 
| Under Constr 
Under Constr 


$10,000,000 Engineering 





| 1961 
| Early 1962 


| Dec 1961 


1961 Staff/B & R 


‘Saod 1961 | Staff 


, ore | UOP 
May 1961 | UOP Procon 
1961 et 
Aug 1961 Staff | B&R 


| UOP UOP/Staff 

| UOP UOP/Staff 
UOP | UOP/Staff 
Staff B&R 
Sherwin- 
Williams 
Staff 


1961 
1961 
1961 


Canadian 
Badger 
1961 | B&R 
Summer 1961 } 

Mid 1961 
July 1961 | UOP 


Sweco 


Girdler/ 

Bechtel 
Dec 1961 | Parsons 
Dec 1961 ; 
| Parsons 


8D 
| Tellepsen 


Late 1961 B&R 


1962 Karl 
Ziegler/ 
Goodrich- 
Gulf 


Fall 1961 UOP 


1961 


1961 - | Power-Gas 
1961 B&R 


B&R 


UOP 


Chemico | Chemico 


1961 


Late 1961 | Canadian 


Bechtel 





B&R 


Stat B & R 


Procon 
Procon 


Procon/Staff 


Procon Canada 
Procon Canada 


Procon Canada 
| B&R 


Canadian 
Badger 
B&R 


Lundrigan 


Canadian 
Bechtel 

Parsons 

Parsons 


| Parsons 


| SD 


Tellepsen 


| B&R 


Bechtel 


| Chemico 


Power-Gas 





COMPANY Plant Site 


Latin America 





Project 


Daily 
Capacity 


Estimated | 


Cost Status 


Probable 


Completion Licensor Engineering 


Contractor 





ARGENTINA | 
Argentine Government! Santa Fe 
| 


Mendoza } 


Salta 
Buenos Aires 
Cabot Argentina Buenos Aires 
8.A.LC. 


Diadema Argentina 
Shell 


Buenos Aires 


Esso 8.A. P.A. | Campana 


1*¢ ‘arbon Black 


| Crude Still, Fluid Cat Cracker, 


| Naphtha Reforming, Aromatics | 
Extraction 


| Topping, Delayed Coking, 


Catalytic Cracking | 
Naphtha Reformin; | 
Topping, Naphtha Reforming, 

Lube O} | 

| 
| 


Feed Preparation, Stabilizer 
Cat Cracker 
Cat Cracker 
Piney Dewaxing 


Hooker Chemical. 
Atanor 
Petroquimica 
Argentina 
BRAZIL 
North American 
Solvay 
Pernambuco State 
Petroleo Brasileiro 


CEN. AMERICA 
Fertilizan 


tes de Centro} Costa Rica 


| 


= (Ferticas), 


Refineria Petrolera de 


Guatemala. et ai 


Rio Tercero Phenol 


fan Lorenzo |*Synthetic Rubber, Cis- 
Polybutadiene 

Sao Paulo Ethylene Purification 

Pernambuco 


: Synthetic Rubber 
Mataripe 


Atmospheric & Vacuum 
Distillation 

Cat Cracker, Gas Recovery 
Wax Treating, Lube 


Duque De 
Caxias 
Rio de Janeiro 
Duque De 
Caxias-Do Rio 
de Janeiro 
Cubatao-Sao 
Paulo 


Refinery 
Synthetic Rubber 


Exp. Refinery 

Cat Reformer 

Aromatics Extraction 
| Ethane Cracking 


| 

| 

Nitrogen, Potash & Phosphorous | | 
Fertilizers, Urea | 


Matias, de 


Refinery 
Galvez 


6,300 bbls 
28,300 bbls 


| 3,150 bbls 


20,000 bbis 


| 13,000 tons/yr 
| 30,000 bbls 
| 16,000 bbls 


| 45,000 tons/yr 


| 20 tons 
| 40,000 tons/yr 


52,000 bbls 


| 90,000 bbls 


| 3:77 MMef 


650 tons 


12,000 bbls 


| Planning 
| Under Constr 


Planning 
Planning 


$4,000,000 Under Constr 


| Planning 

| Under Constr 
Planning 

| Under Constr 


$70,000,000 | Engineering 


Under Constr 


Planning 
Complete 
| Under Constr 
| 
Under Constr 


| Complete 


| 
joo ,000,000 | Engineering 
| 


$10,000,000 | Planning 


| 
Planning 





Nov 1961 Kellogg Kellogg 


Early 1962 Cabot Cabot 


Late 1962 


1962 
End 1961 Esso/Kellogg 


| McKee 


Tecnastar 


Esso/Staff 
Fish Fish 


| Fish 


1962 


Mid 1963 Fish 


Hydrocarbon Hydrocarbon/ 
SETAL 


Kellegg Kellogg Brasi- 
lleira/Montreal, 


8 


Kellogg 
Houdry/ | Foster Wheeler 
UOP 

Blaw/Knox 


Petrobras 


Houdry/ 
UOP 








*First appearance in tabulation. 
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PETROLEUM REFINER—V ol. 40, No. 





COMPANY 


Plant Site 


HPL CONSTRUCTION BOXSCORE—Continved 





Daily 
Capacity 


| 
Estimated 
ost 


Probable 


Status Completion 


Licensor Engineering 


Contractor 





CHILE 
Empresa Nacional 
del Petroleo 
COLOMBIA 
Colombian Petroleum 
Gas Natural 
Colombiano, S.A. 
International Petro- 
leum (Colombia) 
EL SALVADOR 
Re‘ineria Shell 
de El Salvador 
GUATEMALA 
Refinera Matias 
de Galvez 
MEXICO 


Celanese Mexicana 


Fertilizantes del 
Bajio 8. A. 
Negromex, 8. A. 

Pemex. . 





Magallanes 


Cicuco 


Cartagena 


| Acajutla 


Matias de 
Galvez 


Taluca 
Salamanca 


Salamanca 
Minatitlan 


Salamanca 


Coatzacoal 


| Ciudad Madero 


| Poza Rica 
| Atzcapozalco 


| La Venta 


PANAMA 
Panama Refining & 
Petrochemical 


Refineria Panama, SA 
TRINIDAD 


Shell Trinidad 
Texaco Trinidad. . . . 





URUGUAY | 
Administracion } 
Nacional de Com- 
bustibles Alcohol Y | 
Portland 


VENEZUELA 
Mene Grande Oil... 


United Carbon 
Venezuela 
Venezuela-Gulf 

Refining 


Ciudad Pemex 
Reynosa 


Portobelo 
Las Minas Bay 
Colon 


Port Fortin 
Pointe-a-Pierre 


Montevideo 


| Eastern 


Venezuela 


e Project 
| Natural Gasoline 


|*Gasoline 
|\*Gas Compressor 


Ammonia 
| Nitric Acid 


|*Refinery 


Refinery 


*Nylon Polymer 


*Urea 





*Carbon Black 

Anhydrous Ammonia 
Crude 

Cat Reformer 

\*U dex 

BTX 

*Hydrar 

*Alkar 

*Hydeal 
Anhydrous Ammonia 
Topping 

| Cat Cracker 

| Grease 

*Ethylene 


*Ethylene Dichloride 
*Ethy! Chloride 
*Ethylene Dibromide 
*TEL 


Cat Cracker 
*Recovery Ethylene 
*Butadiene 
*Styrene 
|*Dodecyl Benzene 
*SBR Rubber 
| Topping 
Polyethylene 


| Refinery 


|*Absorption _ 
Exp. Absorption 
Exp. Absorption 


| 
|*Refinery 


+Aromatis : 
Refinery; Petrochemicals 


| 


Distillation Revamp 
Crude Distillation 
| Crude Topping 


| Cat Reformer 


| Hydrotreater 


Vacuum Distillation 
Cat Cracker 
Cat Reformer 
Gas Concent. & Bottling 
Gas Sweetening 
| Sulfur Recovery 
Power & Offsite Facilities 
CO Boiler 


Compressor Stations 


Lake Maracaibo | Gas Repressuring 


Valencia 


| Puerto la Cruz 


|*Carbon Black 


| HF Alkylation 


| 100 MMef 

| 40 MMef 
300 tons 

| 150 tons 
10,000 bbls 


4.000 bbls 


14,000 Ibs 


| $5,000,000 


$450,000 


33,000,000 Ibs/yr 


200 tons 
50,000 bbls 


| 16,000 bbis 
4,800 bbls 
500 bbls 

| 200 bbls 

| 2,000 bbls 
200 tons 

| 40.000 bbls 
25,000 bbls 
25 tons 
100,000,000 

lbs/yr 


(810,000,000 | 


24,000,000 Ibs/yr} 


| 135,000 bbls 

| 25,000 bbls 
1,000 bbls 
1,000 bbls 
325 bbls 

| 45 tons 


20,000 tons/yr 


| 15,000 bbls 


\h$43, 000, 000 | 


| $15,400,000 | 
| 


|’ $8,300,000 
$5,000,000 


| 25,000,000 lbs/ vn $8,000,000 


150 MMef 


| to 500 MMef 
| to 500 MMcf 


55,000 bbls 
13,000 bbls 
55,000 bbls 


14,000 bbls 
15,000 bbls 
100,000 bbis 
15,000 bbls 


20,000 bbls 


10,000 bbls 


4,500 bbis 
6 tons 
| 3,600 kw 


190 MMef 


20,000,000 Ibs/yr 


| 2,200 bbls 


“| 


|}$7,500,000 
|’ $3,500,000 


) 
}$50,000,000 
|" $45,000,000 


| $1,500,000 


| 
| 
i 


$4,000,000 


| Under Constr | 


Under Constr | 
| 


| Engineering 
| Under Constr 
| 
Engineering 
| Under Constr 


| Under Constr 


Under Constr 


| 
Engineering 


Planning 


Jan 1962 


Sent 1961 
| Mid 1961 


Engineering 
Engineering 


Engineering Mid 1962 


1962 
Under Constr 


Under Constr | Dec 1961 


| Planning 


1962 

Mid 1961 
Mid 1961 
Mid 1961 


Under Constr 
Engineering 


| Late 1961 
Late 1961 


Late 1961 
Mid 1961 


Under Constr | 


Engineering | Late 1962 
| 

Complete 
Under Constr 
Late 1961 


Mid 1961 
Late 1961 


Inder Constr 
Inder Constr 
nder Constr 


Late 1961 
Late 1961 


Inder Constr 


Oct 1962 





Under Constr 
Under Constr 


| 


Under Constr 

Under Constr 

Under Constr | 
| 


Under Constr | 


April 1962 
Dee 1961 


Mid 1961 


Under Constr 


Under Constr 


Engineering 


Complete 


Under Constr | Late 1961 


| Early 1962 


| Hudson 

Pona 
B&R 

| Fluor 
Lummus 


| 
Day & 
Zimmerman 
Lummus 


| Firestone 
| Zimmer 


Pona 
Fluor 
Fluor 
Fluor 


Phillips 


UOP 
| UOP 
UOP 
UOP Fluor 


Lummus 


| Lummus 
| McKee 


Lummus 
| H&G 
McKee 


McKee 


| McKee 
| MeKee 


Phillips 
Polymer 


ICI 
McKee 
Hudson 


Hudson 
McKee 


McKee 
Bechtel 


Procon 
Fluor 


| Fluor 


Staff 


} 


| 
| 
“Nepeg Staff 


B&R 


Foster Wheeler 


Lummus 


Foster Wheeler 


Simon Carver/ 


Staff 


Staff 


| Fluor 


Lummus 


Day & 


Zimmerman 
Lummus 


| Fluor 


Fluor 


| Fluor 


| Fluor 


Lummus 


| Lummus 


McKee 


| Lummus 


H&G 


| McKee 


McKee 


| McKee 


McKee 


| Simon Carver, 


McKee 
Hudson 


Hudson 
| 


Bechtel 


| Procon 


Caribbean 
Bechtel 
Caribbean 
Bechtel 
Caribbean 
Bechtel 


| Foster Wheeler 


Lummus 


Foster Wheeler 
| 





COMPANY 


Plant Site 


Europe and Africa 





Project 


Daily 
Capacity 


| Estimated | 


Probable 


Status Completion 


Licensor Engineering 


Contracter 





AFRICA 
kale 


British Petroleum/ 
Shell Oil 


8.A. Coal, Oil & Gas 
Societe Nationale 
Repal 


Sociedade Nacional de 
Refinacao de 
Petroleos 





Modderfontein 


Port Harcourt, 
Nigeria 

Mombasa, 
Kenya 


Hassi Er R’Mel. 


French West 
Africa 


Hassi Messaoud, 


Sahara 

Lourenco Mar- 
ques, Mozam- 
bique 


Synthetic Ammonia 
|*Refinery 
*Crude Distillation 
Hydrogen 
Gas Separation & Drying 


| 
*Refinery, Storage 





Platformer 


70,000 tons 
20,000 bbls 


40,000 bbls 


140 MMcf 


| 12,000 bbls 
_2,500 bbls _ 








* First appearance in tabulation. 


April 1961—PETROLEUM REFINER 


Under Constr 


Planning 


. | Engineering 
| $2,400,000 


Under Constr 1961 


| 
Planning 


| Under Constr 1961 


| Staff/ICI/ 
Power-Gas 


Power-Gas 


Hercules | 
‘ | Technip 


| Lummus 
| Procon 
Ssceacilleins 


| Power-Gas 





HPI CONSTRUCTION BOXSCORE—Continued 


Daily Estimated Probable 
COMPANY Plant Site Project Capacity Cost Status Completion Licensor Engineering Contractor 


Unifiner | 2,000 bbls 
Merox 1,500 bbls 





AUSTRIA 
Power-Gas | Graz | Catalytic Oi! Gasification 1.75 MMef Stas baad & ; ye idi Didier 


Oesterreich Mineral- | Schwechat, Crude Distillation 37,000 bbls ‘ Complete Lurgi 
oelver-Waltung near Vienna Cat Reformer ij .eeeeeee-- | Complete Lurgi 
| | Gas Recovery M} Ds ogee Under Constr | 1961 i urgi Lurgi 
Cat Cracker Under Constr | 1962 i Joest 
*Feed Preparation 30,000 bbls Engineering 1962 ee 
Salzburg Gasworks Salzburg *Cat Reformer 1.1 MMef Complete Otto | Otto 
Vienna Gasworks Vienna |*Cat Reformer 18.2 MMef Engineering 1961 } Otto 
BELGIUM | } 
Albatros | Antwerp *Exp. Refinery $2,000,000 | Under Constr | 1961 Badger N V 
Amoco Fina ..| Antwerp Petroleum Additives , inex Under Constr | 1961 * ee ae 
Cobenam, 8.A Antwerp | Ethylene aaa Engineering 1961 S&W y 
|*Polyethylene | Under Constr | Late 1961 Union ieorge Wimpey/| B & R/Others 
| Carbide | _B & R/Staff 
Raffinerie Belge Antwerp | LPG & Sulfur Recovery eeeeesss+ | $1,900,000 | Under Constr | May 1961 : Oxy France/ 
de Petroles | | Technip 
Societe Chimitue | Zelzaete |*Maleic Anhydride Inder Constr | Spring 1962 s | SD/SFST SFST 
de Selzaete | | | | 
Societe Industrielle | Antwerp | Crude Distillation | 100,000 bbls pnsaeeal Inder Constr | Late 1962 | Foster Wheeler | Foster Wheeler 
*Catalytic Reformer | 9,000 bbls a Inder Constr | Late 1962 | Foster Wheeler | Foster Wheeler 
*Hydrofiner | 10,000 bbls Inder Constr | Late 1962 Foster Wheeler | Foster Wheeler 


Belge des Petroles | | 
Union Chemique Ghent Phthalic Anhydride 5,000 tons/yr $2,000,000 | Under Constr | 1961 Sherwin- 
Belge | | Williams} 
CANARY ISLANDS | } | | 
Compania Espanola Teneriffe | Crude Distillation 50,000 bbls $6,000,000 Under Constr | Late 1961 UOP Procon | Procon 
de Petroleos, S.A. | | Unifiner—Platformer | 15,000 bbls $6,000,000 | Under Constr | Late 1961 | UOP Procon Procon 
| | Boilers, Turbogenerators, Tanks.| J . $6,000,000 | Under Constr | 1962 AEG & | AEG& VKEW AEG & VKW 
Merox 4,000 bbls cake cee | Planning ; onan ieee nee | naa 
Kerosine, Gas Oil, Unifining 10,000 bbls ; | Planning seu < ; 
1*SOe Extraction 4,800 bbls $2,000,000 Engineering | 1962 Badger | Badger Badger 
} Mfg 


| 
*Sulfur Recovery | 60 tons | Under Constr | Late 1962 | Foster Wheeler | Foster Wheeler 

| | 

| 

| 


Badger NV Badger NV 


|? 
| Vacuum Distillation 7,800 bbls - Under Constr | Mid 196i es Foster Wheeler | Foster Wheeler 
Compania Insular Gran, Canaria Ammonium Sulfate 330 tons $10,500,000 | Complete Texaco | Uhde, Man, | Uhde 
dei Nitrigeno, S.A. | Uhde, | Chemibau, 
Chem- | Linde 
ibau | 
| } | Linde | 
DENMARK | 
Dansk Veedol . Kalundborg Refinery 20,000 bbls Jnder Constr ; | Foster Wheeler | Foster Wheeler 
Imperial Chemical | Copenhagen | Polyethylene ae $11,200,000 ICI : : 
Indvatries | | 
Maersk Copenhagen *Ethylene | S&W 
_ ENGLAND | | 
British Chrome & Urlay Nook | Sulfuric Acid 100 tons Under Constr Chem- | Power-Gas | Power-Gas 
Chemicals | iebau | 
British Petroleum Kent Orthoxylene 19,000 tons/; 
California Chemical | Ethylbenzene 16,000 tons \ $19,600,000 | Engineering Late 1961 Cal 
| Paraxylene 22,000 tons/y | Research | 
East Midlands Grimesthorpe Catalytic Oil Gasification 10 MMcf } Engineering | Oct 1962 | Onia Geg) | H&G 
Gas Board Dinnington | Catalytic Oil Gasification | 3.5 MMef | Under Constr | Late 1961 | OniaGegi| H&G 
Esso Petroleum Fawley Exp. Petrochemicals Engineering 1961 | Esso Foster Wheeler | Foster Wheeler 
: \*Butyl Rubber 30,000 tons/yr $14,000,000 ; : Foster Wheeler Foster Wheeler 
Guernsey Gaslight Guernsey, C. I. |*Cat Reformer | 2.6 MMcf Complete | Otto Otto | Simon-Carves 
Imperial Chemical Wilton | Ammonium Nitrate Granulation ‘ SBA . 
Industries | 
International Syn- | Fawley 
thetic Rubber | | 
Mobil International. Coryton Exp. Crude to 46,500 bbls $2,000,000 Engineering ; 
Monsanto. : Newport | Maleic Anhydride 15,000,000 Ibs/yr , Under Constr SD 8D sD 
Northern Gas Board Darlington | Catalytic Oil Gasification 2 MMef ; Under Constr . | Power-Gas Power-Gas 
North Eastern Whitby Natural Gas Reforming 1.25 MMef Under Constr Hercules | Power-Gas Power-Gas 
Gas Board | Refinery 75,000 bbls Planning i | 
North Western | Ellesmere Port | Gas Reforming 15 MMef Under Constr | Late 1961 OniaGegi| H & G H&G 
_ Gas Board Partington Gas Reforming 12 MMef Under Constr | Late 1961 | OniaGegi} H&G H&G 
Shell Chemical Carrington \*Ethylene Planning | | Lummus Lummus 
South Eastern Gas... | Isle of Grain | Hydrogen | 18 MMef Under Constr | Woodall- Woodall- 
| | Duckham Duckham 
Onia | H&G H&G 


| Synthetic Rubber 90,000 tons/yr ‘ Complete Power-Gas 


Southern Gas Board Portsmouth Light Distillate Gasification | 2 MMef Complete 

Union Carbide Fawley | Ethylene Oxide & Derivatives Under Constr 

W _ a Birmingham i*Cat Reformer 5 MMcef 
yas Boar« | 


Weeds Eaten. | Fulham Producer Gas 15 MMcf Under Constr | Oct 1961 |H&G | H&G H&G 


Engineering | 1962 | Otto | Simon-Carves Simon-Carves 


Cork Gas Consumers | Cork Light Distillate Gasification 3 MMef Complete Onia | H&G H&G 
FINLAND | regs 
Neste Oy | Turku *Exp. Refinery 
Typpi Oy 

FRANCE 
a "+ *Ammonium Nitrate | SBA SBA | SBA 
1w1lle 


Antar-Petroles Donges Crude Topping 75,000 bbis Under Constr | July 1961 | Technip | Technip 
del’ Atlantique 


Planning | Lummus Lummus 
Oulu *Ammonia 132 tons Engineering 1962 | Uhde Uhde Uhde 


Gasoline & Aromatics Super- 163,000 gals Under Constr | March 1962 Technip 

: fractionation 
Californie-Atlantique. | Donges Paraxylene Complete Cal |Cal Research | Lummus 
| 


Research} 


Compagnie Francaise | Ambes |*Furnace Black Complete | Lummus Lummus 


du Carbon Black | 
Compagnie Francaise | Villers-St.-Paul |*Phthalic Anhydride 
des Matieres 
Colorantes } 
Compagnie Francaise 
des Petroles 
CompagnieFrancaise| (Strasbourg Refinery 70,000 bbls 
de Raffinage } | 


Under Constr Late 1961 8D | SD/SFST SFST 


Planning 


= |*Platforming 21,200 bbls : | Engineering March 1963 | Technip Technip 
Gonfreville *Cat Reforming 15,000 bbls Planning 1963 - - 
| l'Orcher | 
. : | *Ethylene, Steam Cracking 50,000 tons/yr Planning 1963 
Esso Francaise | Port Jerome Aromatics Extraction : .. | Under Constr | Early 1962 Foster Wheeler 
Ethy! Synthese Lillebonne Monomer Styrene 25 to 30,000 . . | SBA 


tona/ 
Esso Standard . Port Jerome | Lube Hydrofiner 4,000 obis. 
' 


| Under Constr | 1961 | Esso | Esso | Lummus 
___Lummus __’ 


*First appearance in tabulation. 


208 PETROLEUM REFINER—V ol. 40, No. 4 





COMPANY 


Plant Site 


HPI CONSTRUCTION BOXSCORE—Continued 


Project 


Daily 
Capacity 


Estimated 
Jost 


Status 


Probable 


Completion Licensor 


Engineering 


Contractor 





Firestone France S.A. 

Houilleres du Bassin 
de Lorraine 

Mekog 


Carling 
Pernis 
Mobil Oil 


Naphthachimie | Lavera 


Pierrefitte, Ste. 
Generale d'Engrais 
& Produits 
Chimiques 

Proizvodnja 

Reichhold-Beckacite 

Rhone-Poulene 

Societe des Produits 

Aquitaine 


Niort 
Lavera 


Lacq 


Societe Francaise 
des Petroles/BP 
Soc. Nationale des 


Lacq 
Petroles D’ Aquitaine} 


Soc. Vinylaca Lacq 
United Carbon 
Rouen 
EAST GERMANY | 
DIA Chemie 
Ausruestung Berlin 
Leuna-Werk 
Walter Ulbricht 


| Leuna 


Ministry of Coal & 
Energy 

Piersteritz Nitrogen. 
WEST GERMANY 

Badische Anilin & 
Sod. Fab. 

Bingen Gasworks 

B.P. Benzin und 
Petroleum 


Bingen 


British Petroleum, 
California Chemica! 

Chemische Fabrik 
Holten 


Rhein 
Chemische Werke Huls) 


Marl 
Deutsche Erdoel. . Heide 
Durag-Nerag . 


Deutsche Shell... . . 


Godorf 


Port Jerome 


Gravenchon 


Pierrefitte- 
Nestalas 


Lendava 
Chimique 


Dunkerque 


Port Jerome 


Stralsund 


Ludwig-Shafen 
Dinslaken 


Dinslaken 


Lubwigshaven 


Hannover 


Harburg- 
Hamburg 


Paraxylene, Orthoxylene, 
Solvents 

*Propylene 

*Copolymer 

Nitric Acid 


|*Ammonium Nitrate Neutrali- 
| zation & Concentration 
|*Exp. Lube 


Exp. Ethylene Oxide 
Exp. Butadiene Recovery 

| Cat Cracking, Gas Separation 
Ethylene Glycol 
Polyisobutene 
Propylene Oxide 
Propylene 


|/*Ammonium Nitrate Treating 
! 
| 


*Synthesis Gas 
*Maleic Anhydride 
*Acetaldehyde 
Synthetic Ammonia 


| Acetylene from Nat. Gas 
*Lube Hydrofinisher 
|*Bitumen 

Desu!furization 
|*Desulfurization 

*Sulfur Recovery 


Ethylene 

Natural Gasoline 

DEA Washing 

Preliminary Desulfurization 
*Platforming 
|*Hydrogen 

Vinyl Chloride 
\*Carbon Black 


Carbon Black 
Ethylene Aromatics 


Urea 

Ammonium Nitrate 

Exp. Nitrogen 

Catalytic Oil Gasification 


| Exp. Nitrogen 
|"Phthalic Anhydride 


*Cat Reformer 
Cat Cracker 
Copper Chloride 
Bitumen 

| Paraxylene 


Ethylene Oxide 


Polyethylene 
Polybutadiene 
Exp. Polyvinylchloride 
Exp. Polystyrene 
*Polypropylene 
Exp. Refinery 
*Urea Dewaxing 
*Isobutylene Extraction 
Crude Distillation, Thermal 
| Cracker 
| Refinery: 
Crude Distiller 
Cat Reformer 
Hydrodesulfurization 
*Exp. Platformer, 
| Hydrodesulfurization 


52,000 tons/yr 


29,000 tons/yr 


to 3,500 bbls $5,200,000 
' 

60,000,000 Ibs/yr 

8,000 tons/yr 


60 tons 


12 tons 


600 tons 


200 tons $6,000,000 
75 tons 

3,100 bbls 

100,000 tons/yr 

175 MMef 

175 MMef 

1,100 tons 


150,000 Ibs 
120 MMef 
140 MMef 
350 MMcf 
2,700 bbls 
7,750 Mef 


25,000 tons/yr 
50,000,000 lbs/yr| $5,000,000 


40,000 tons/yr $12,000,000 


to 400,000 tons/yr 
4.8 MMef 


to 20,000 tons/yr} 
35,000,000 Ibs/yr| 


340 Mef 

10,000 bbls 
4,000 bbls 
100,000 tons /yr 
22,000 tons/yr 


9,000,000 Ibs/yr 


6,000 tons/yr 
20,000 tons/yr 
to 80,000 tons/yr 
to 30,000 tons/yr 


50.000 bbls 
700 bbls 
770 bbls 
21,000 bbls 


) 


{40,000 bbls 


40,000}bbls 


Under Constr 


Engineering 
Planning 
Engineering 


Under Constr 


Complete 
Planning 
Complete 
Complete 
Engineering 
Complete 
Under Constr 


Under Constr 


Under Constr 
Planning 
Engineering 


Under Constr 
Engineering 
Engineering 
Under Constr 
Under Constr 
Under Constr 


Complete 
Under Constr 
Under Constr 
Under Constr 
Engineering 
Engineering 
Planning 
Under Constr 


Planning 
Engineering 


Planning 
Planning 
Planning 
Under Constr 


Planning 


Complete 
Under Constr 
Under Constr 
Under Constr 
Engineering 


Under Constr 


Planning 
Planning 
Under Constr 
Under Constr 
Under Constr 
Engineering 
Under Constr 
Under Constr 
Under Constr 


Complete 


Planning 


1962 Esso 


1962 Esso 


SBA 
SBA 


Mid 1962 


Summer 1961 | Cosden 


Spring 1961 
1961 Pierre- 
fitte 


SBA 
Spring 1962 SD 

Hoechst 
1961 


: BASF 
1961 Staff/BP 
1961 
1961 
1961 
1961 


1961 
April 1961 
1961 
July 1962 
July 1962 


UOP 

TOPSOE 

United 
Carbon 


1961 

1961 

1962 Petro- 
carbon 


1965 
‘ Power- 
Gas 
1961 


1961 
1961 
1961 
Late 1961 


8D 


: Ziegler 
1963 
1961 
1961 
End 1961 
1962 
1961 
1961 
1961 


Edeleanu 
Esso 


1961 


Esso 


Esso 
Lummus 
SBA 


SBA 
Foster Wheeler 


SFST 
Foster Wheeler 
S&W 


Naphthachimie 
Badger France 
Naphthachimie 
Badger NV/ 
Badger France 
Solemca 


SBA/TOPSOE 
SD/SFST 
Uhde 
Chemico 

Solemca 

| BASF/Heurtey 

| Staff/BP 


Foster Wheeler 
Technip 
Parsons & 
Heurtey 

Hydrocarbon 

| Lummus 
Technip 
Technip 
Technip 
Technip 


Solemca 


Petrocarbon 
H&G 


Power-Gas/ 
Didier 


Foster Wheeler 


Otto 


8D 


Staff 
Staff 
Staff 
Staff 
Staff 
Edeleanu/Staff 
Edeleanu 
Edeleanu 
Lummus 


Lummus 


Foster Wheeler 


] 

| Lummus 

| SBA 

Staff 
Mobil Oil 

Francaise 

SFST 

| Foster Wheeler 

| S&w 


Badger France 
Badger France 


Staff 


RAMA 
SFST 
Uhde 
Chemico 
Solemca 
Heurtey 


Staff 
Staff 
Staff 
Staff 
Staff 
Staff 
Staff 
Technip 
Technip 


Compagnit 
Francaise 


Staff/H & G 


Didier | 


Foster Wheeler 


Otto 


Edeleanu 
Edeleanu 
Lummus 


Donauworth Gasworks 


*Cat Reformer 
Eblingen Gasworks 


*Cat Reformer 
*Gas Conversion 
*Cat Reformer 
\*Cat Reformer 
Propylene Oxide 


Donauworth 


230 Mef 
Eblingen 


2.6 MMef 
2.6 MMcf 
| 500 Mef 
750 Mcf 
20,000 tons/yr 


Complete 
Under Constr 
Under Constr 
Engineering 
Engineering 
Under Constr 


Otto 
Otto 
Otto 
Otto 
Otto 
Farbenfa- 
briken 
Bayer 


Otto 
Otto 
Otto 
Otto 
Otto 
Farbenfabriken 
Bayer 
8&'V 
S&W 
Lurgi 
BP/Lurgi 
Lurgi 


Otto 

Otto 

Otto 

Otto 

Otto 

Farbenfabriken/ 
Bayer 


S&W 
S&W 
Lurgi 
Lurgi 
Lurgi 


1961 
1961 
1961 
1961 


Einbeck Gasworks 
Elmshorn Gasworks 
Erdolchemie 


Einbeck 

Elmshorn 

Dormagen/ 
Niederrhein 


Ethylene 

Ethanol 

Butadiene 

Gasoline Selective Hydrogenation 
Di-isobutane ,Tri-isobutane 


30,000 tons/yr 
18,000 tons/yr 
30,000 tons/yr 
120,000 tons/yr 
40,000 tons/yr 


Complete 

Complete Shell 

Under Constr Esso 

Under Constr BP 

Under Constr | 1961 Farbenfa 
briken 


Cologne Esso 


| Steam Cracker, Ethylene 
| Recovery, Petrochemicals 
\*Refinery 
\*Maleic Anhydride 
Refinery 


5,000 bbis $11,000,000 | Under Constr | June 1961 Lurgi 


Karlsruhe 
Recklinghausen 
Karlsruhe 


Lummus Lummus 
SD/SFST 

Lurgi/Lummus Lurgi/Lummus 
Uhde Uhde 


Uhde Uhde 


Planning 
nder Constr 
Engineering 


£wald-Kohle Late 1961 8D 
Late 1962 Esso 


UOP 


68,000 bbls $35,000,000 


Farbwerke 

Hoechst A, G. 
Frisia 
Gelsenberg 

Benzin AG 
Gewerkschaft Erdol- 


Raffinerie Emsland 


Frankfurt- 
Hoechst 

Emden 

Gelsenkirchen 


|*Propane-Propylene Splitter 1,500 tons - 

month 

30,000 bbls $17,000,000 
12,500 bbis $5,300,000 


Under Constr | Mid 1961 
Refinery 


| Parsons 
Platformer 


Lurgi 


Parsons 
Lurgi 


Complete 


Under Constr | 1961 


Lingen Holt- 
hausen 


Unifiner-Platformer 4,700 bbls Complete Lummus Lummus 


Planning Lummus | Lummus 


| 
| Gas Oil Desulfurizer 5,500 bbls 


*Coking Revamp Planning Lummus Lummus 
| 











*First appearance in tabulation. 


April 1961—PETROLEUM REFINER 





COMPANY 


Plant Site 


HPI intestate snetemneendeantttinanesmatawll 








Project 


Daily 
Capacity 


Estimated 
ost 


Status 


Probable 


| Completion 


Licensor 


Engineering 


Contractor 





Gewerkschaft Victor 
Chemische Werke 
Heilbronn Gasworks 


Kali Chemie 
Neustadt b. 
Coburg Gasworks 
Oclwerke Julius 
Schindler 
Polymer §.a.r.L. 


Rheinische Olefinwerke 


cm oem agg A.G. 
Ruhbrchemie. 


Scholven 
Chemie A. G. 
Union Rheinische 
Braunkohlen 
Kraftstoff A. G. 


Westdeutsch 
Erdolleitungs 
Wintershall, A.G... 


GREECE 
Dow Chemical. . 
Greek Government. 


Hellenic Petroleum 
Refinery 
HUNGARY 
Komplex 
ITALY 
Asfalti BitumiCementic 
Derivati, S.A. 
Azienda Nazionale 
Idrogenazione 
Combustibil 


Condor Societa per 
L’ Industria Petro- 
lifera e Chemica 

Dow Chemical 
Italiana 

Industria Raffinazione 
Oi! Minerali 


Montecatini Societe 
Generale per I'In- 
a! Mineraria 








Phillips Petroleum & 
Nic 
Purfina Italiana. . 


Castrop-Rauxel 
Heilbronn 


Bad Henningen 
Neustadt b. 
Coburg 
Hamburg- 
Neuhof 
Strasbourg 


Wesseling Bez. 
oln 
Meerbeck 
Oberhausen- 
Holten 


| Gelsenkirchen- 


Buer 
Wesseling 


Ruhlermoor 
Salzbergen 


Lavrion 
Ptolemaeus 


Aspropygas 


Borento 
Ragusa 
Ravenna 
Gela, Sicily 
Rho 


Livorno 


Venice 


Ferrara 
Castellanza 
Brindisi 


Rome 


| Genoa 


Sincat... 
Snia Viscosa.... 


Societe per Azonial 
Reffineria Padana 
Olii Minerali 

Union Carbide 
Societa Edison S.A. 


Malta Gas Board... 


NETHERLANDS 
Dow Nederland N. V. 
N.V. Mattschappij 

Tot Exploitatie 

Van Kooksoven- 

gossen 
Rotterdam Gasworks 





Shell Nederland 
Raffinaderij N. V. 


Staatsmijner in 
Limburg 


Tilburg Gasworks 


NORTHERN 
_. IRELAND 
British Petroleum 
WAY 
AS on 


"POLAND 
Polimex. . 


Polish Government. . 


PORTUGAL 
Nitratos de Portugal 
S.ar.L. 
Petroquimica S.a.r.L. 


Sociedade 

Anomia 
Concessionaria da 
Refinacao de 
Petroleos 


| Priolio, Sicily 


Varedo, near 


Milan 
Ravenna 


Sicily 
Celene 
Mantua 
Valetta 


Rotterdam 
Ijmuideo 


Rotterdam 


Pernis 


Tilburg 


Belfast 


Slagentangen 
(Oslo Fjord) 


Oswiecim 


| | Plock 


| Lisbon 


| L isbon 


| Lisbon 


*Synthesis Gas 
|*Cat Reformer 
|*Cat Reformer 

| Hydrogen 

*Cat Reformer 

| Solvent Dewaxing 
*Specialty Rubber 
| 

| Ethylene 

| Ethylene 

*Maleic Anhydride 
| Polyethylene 
|*Ethylene 
*Synthesis Gas 
|\*Synthesis Gas 


| Crude Desalter 


Atmospheric Vacuum Distillation) 


*Cat Reformer 
Polystyrene Plastic 

| Ammonia 

| Ammonium Sulfate 
Ammonium Nitrate 
LPG 

*PVC Suspension 
Exp. Polyethylene 


Butadiene 


| Ethylene 


Refinery 
*Ethylene 
*Crude Distillation 


| Polystyrene 


Cat Reformer 


*Unifiner-Platformer 


| Exp. Polypropylene 
| Exp. Formaldehyde 


Petrochemical 


Carbon Black 


| Refinery 
| Topping Revam 


Trickle Hydrodesulfurization 


Ethylene 
| Treating 
| Carbon Disulfide 


|*Cat Reformer 


| Polyethylene 
| Ethylene Oxide 
*Acetaldehyde 


Catalytic Oil Gasification 


*Latex 

Gas Reforming 
CO Conversion 
*Cat Reformer 


*Platformer 


| |*Hydrodesulfurization 
Geleen, Holland | Phthalic Anhydride 

|*Ethylene 

|\*Cat Reformer 


| 


*Refinery 


Refinery 


Polystyrene 

Refinery 

Hydrogen 
Fuel Gas 
|*Calnitro 
|*Ammonia 
*TCC Revamp 


| 
*Fractionation 


*First appearance in :tabetation. 


210 


22 MMef 
2.3 MMcf 


| 5.5 MMef 
1.1 MMef 


2,500 bbls 


10 MMef 
10 MMef 
5,700 bbls 
300 tons 
570 Mcf 


300 tons 


| 525 tons 
325 tons 
25,000 tons/yr 


to 80 tons 


22,000 tons/yr 


6,000 bbls 


4,000 bbls 


| 4,000 bbls 


2,200,000 Ibs/yr | 


135,000,000 Ibs = 
700,000 tons/yr 


$300,000 


| | $95,000,000 | 
| 25,000,000 Ibs/yr’ 


| $10,000,000 
$500,000 


15,000 tons/yr 
26,500,000 lbs / yr| 


j 1 MMef 


4.4 MMef 


9 MMef 
6,700 bbls 
15,000 bbls 


6.8 MMef 
30,000 bbls 
40,000 bbls 
35,000 bis 


40,000 bbis 
1.5 MMef 


| 11 MMef 


305 tons 


187 tons 


$350.000 
$500,000 


| $22,400,000 | 


Under Constr 


Complete 
Engineering 


Complete 


Under Constr | 


Engineering 


Under Constr 
Complete 
Engineering 
Under Constr 


Planning 


Under Constr 


| Under Constr 


Complete 


Complete 
Complete 


Under Constr 


| Under Constr 


Under Constr 


Planning 


Late 1961 


1961 


1961 
| 1962 


1961 


Spring 1962 


May 1961 
Early 1962 





1961 
Mid 1962 
Mid 1961 





Under Constr | -------- 


| Engineering 
| Under Constr 


Under Constr 


Under Constr 


Under Constr 
Under Constr 
Under Constr 


Under Constr 


| Planning 


Under Constr 


1962 
Mid 1961 


1962 
Mid 1961 
June 1961 


Under Constr | 


Planning 


Planning 


Under Constr | 


Engineering 
Engineering 
Complete 
Complete 


Under Constr 
Planning 


Under Constr | 


| Under Constr 


Under Constr 
Planning 


| Complete 


Planning 


Planning 
Under Constr 
Engineering 
Planning 


Complete 


Under Constr 


Under Constr 
Under Constr 


Engineering 


| Engineering 


| Under Constr | 


1961 





Sept 1961 
Jan 1962 


Shell/ 
| Lurgi 
| Otto 

Otto 


Hercules | 


Otto 
Edeleanu 


Polymer 


| Kellogg 
SD 


Staff 


| Shell/ 
Lurgi 
Shell 
Lurgi 
| Howe- 
Baker 
Lummus 
Otto 


Uhde, 
Casale 


| Hoechst 


| Houdry 


| Phillips 


Shell 
| Shell 
|S&W 


"| Aldehyd 


8D 


Otto ; 


Texaco/ 
Jhde 


| Lurgi 


Otto 
Otto 
Power-Gas 
Otto 


Edeleanu 


Badger NV/ 
Badger SarL 


| Braun 


Braun/Lurgi 
SD/SFST 
Uhde 


| Lummus 


Lurgi 
Lurgi 
Uhde 


Lummus 
Otto 


| Foster Wheeler 


Uhde, Casale 


Hydrocarbon 


Uhde 





Catalytic 
ANIC 





| S&Ww 
Otto 


s&éw 


| Foster Wheeler 


| UOP/SNAM 


Progetti 
UOP/SNAM 

Progetti 
8D 


| Power-Gas 


Badger N V 


| 


SFST 


Bechtel 


Uhde/Werkspoor 
| Uhde 
Hydrocarbon 


| Hydrocarbon 











Lurgi 


Otto 

Otto 

Power-Gas 
Otto 


| Edeleanu 


Badger N V 
Badger SarL 

Staff 
Staff/Uhde 
Lummus 
Lurgi 

Lurgi 

Uhde 


Lummus 
Otto 


Foster Wheeler 
Uhde, Casale 


Staff 


Uhde 


| Foster Wheeler 


SNAM Progetti 
SNAM Progetti 


| Unde 


Power-Gas 


Badger N V 


| Otto/Simon- 


Otto/Simon- 
Carves 


Bechtel- 
Sverdrup 


Uhde/Werkspoor 
Uhde 
Staff 





| 
| 


PETROLEUM REFINER—V ol. 40, No. 4 





HPI CONSTRUCTION BOXSCORE—Continued 








| Daily | Estimated Probable 
COMPANY | Plant Site Project Capacity Cost Status Completion Licensor Engineering Contractor 


RUMANIA | 
Rumanian Govt... . | Teleajen Lube Oil | Planning 
Natural Gas Treating os Planning 
Borzesti Petrochemical ‘ cceccces | Pe 
Onesti Synthetic Rubber “ Sutsesd Planning 





SCOTLAND 

Forth Chemicals. . . Grangemouth Exp. Styrene Monomer | 50,000 tons | Complete Mon- Monsanto Matthew-Hall 
santo 
British Hydrocarbon | Grangemouth Metbanol ‘ty Under Constr Chemico Chemico 

Chemicals | | 
Butadiene ¥ Under Constr Esso Fluor Fluor 
Ethylene Dichloride : ; Under Constr Ethyl Lummus Lummus 
Scottish Gas Board Fifeshire Stage 1 Pressure Gasification 15 MMef Complete Lurgi,et | H&G H&G 


al 
Stage 2 Pressure Gasification | 15 MMef Engineering , Lurgi, H&G H&G 
| et al 

SOUTH AFRICA } 
AE &ClI Modderfontein | Synthetic Ammonia | 70,000 tons hod Under Constr | . Staff/ICI/ Power-Gas 
Power-Gas 
British Petroleum/ Durban, Natal Refinery 60,000 bbls $70,000,000 | Planning 

Shell Oil | 
Phillipe Petroleum- ca Carbon Black | 22,000,000 lbs/yr Under Constr | ......... Staff 

Industrial 

Development | : | 
Standard Vacuum....| Durban | Exp. Asphalt Oxidizer | 2,100 bbls | $415,000 Complete Staff 

600 bbls 
SPAIN | 


Monsanto I verica Monzen |\*Acetaldehyde, Acetic Acid Planning Knapsack-| Uhde Uhde 
8. A. Griesheim | 





Repesa....... Escombreras | Ammonia 325,000,000 Ibs |) Foster Wheeler | Foster Wheeler 
(Cartagena) | Ammonium Sulfate 600,000 tons ($32,000,000 | Under Constr Texaco, Uhde Uhde 
Urea 210,000 tons f | Giamma- | Chemico/Dorr- | Chemico/Dorr- 
wreseenane rco/ Oliver Oliver 
SWl AN 
Miranco ......| Mendrisio Lube Oils 500 bbls | $1,500,000 | Under Constr Staff 6 
Power-Gas...........| Winterthur | Catalytic Oil Gasification 606 MMef Under Constr Power- Power-Gas Power-Gas 
ease } | | Gas Didier Didier 
Jed. 


Techmachimport Angarsk, Siberia | Acetylene ; ba - Engineering SBA SBA SBA 
| Synthetic Ammonia ads aie ; Engineering SBA SBA SBA 
WALES 
British Hydrocarbon | Baglan Bay, 
Chemicals South Wales | 
Forth Chemicals | Baglan Bay, |*Styrene Monomer 50,000 tons/yr | Planning Monsanto | Monsanto 
South Wales | 
YUGOSLAVIA 
Ljubliana Gasworks Ljubljana \*Cat Reformer 1.1 MMef Complete Otto Otto Otto 
Yugoslav Govt Sisak Topping 15,000 bbls | | 
Delayed Coking 4,950 bbls | }$10,000,000 | Planning Spring 1963 
| Platforming 3,020 bbls J 
Kutina | Ammonia ‘ ; Planning | : 
Yugoslavian Govt.....| Zagreb | Petrochemica!s pene ee ; : Planning Mid 1962 Foster Wheeler | Foster Wheeler 
Rijeka | Topping 1,000,006 
tons/yr Planning 
Naphtha Rerunning 140,000 tons/yr 
| Platforming 100,000 tons/yr 
| Sulfor Recovery 5.000 tons/yr 
Bosanski Brod Topping | 640,000 tons/yr F Planning 
| | j 


| 


|*Petroleum Chemicals Planning 








Near East 





Daily | Estimated Probable 
COMPANY Plant Site Project Capacity | Cc | Status Completion Licensor Engineering Contractor 


| 
ALGERIA | 
Cie Francaise des Algiers | Refinery 44,000 bbls Engineering 1962 
Petroles } } 
Societe de La Algiers |*Refinery | 50,000 bbls | $35,000,000 | Planning | July 1963 Compagnie 
Raffinerie D’ Alger | | Francaise de 


| Raffinage 
EGYPT | 
Anglo-Egyptian Oil- | Suez Cat Reformer | 2,300 bbls .+.--e+ | Planning 





| 


Egyptian Government | Suez Atmos. Distillation, Vac. Distilla-| 20,000 bbls $7,000,000 | Planning 
| tion & Lube Uils 
| Cat Reformer 3,000 bbls .700, Planning 
| Hydrodesulfurizer 2,700 bbis 720, Planning 
| Lube Oils | . 000, Planning weseetees 
*He2S Removal, Gas Compression | | Planning Lummus Lummus 
Alexandria | Atmos. & Vacuum Distillation | 10.000 bbls ,400, Planning 
Cairo | Atmos. & Vacuum Distillation | 10,000 bbis | Planning 


at ; a 
Eeyption Chem. Ind./ | Aswan | Ammonia | 415 tons $48,000,000 | Under Constr | 1961 Uhde/BASF Uhde/BASF 
KIMA 8.A.E. } 


IRAN | 
lranian Govt. Shiraz Nitric Acid | 30,000 tons/yr 30,000, Under Constr 4 SBA SBA/Foster CJB 
Wheeler 
Ammonium Nitrate ice ; Under Constr - , SBA SBA/Foster 
| Wheeler 
Iranian Oi!..... Abadan | Cat Reformer 20,000 bbls $5,000,000 | Engineering Early 1962 UOP Fluor Fluor 
IRAQ } 


Iraq Petroleum Kirkuk Oil Sweetening 250,000 bbls $1,250,000 | Under Constr | Sept 1961 .. | Foster Wheeler | Foster Wheeler 
Oil Sweetening 400.000 bbls : Planning Jan 1962 .. | Staff/Foster Foster Wheeler 
Wheeler 
KUWAIT 
Kuwait Oil. . Mina al Ahmadi | Bulk LPG 6,500 bbls .. | Under Constr | 1961 .. | Wimpey-Bechtel | Wimpey-Bechtel 


International 
MOROCCO | 
Ente Nazionale Mohammedia | Refinery 25,000 bbis Under Constr | 1962 
ldrocarburi 
PAKISTAN 
Pakistan Industrial Frnchanj | Ammonia 225 tons Engineering 1961 Kobe Chemico Chemico 
Development | Jrea 375 tons Pee - Steel , wo - os 
Pakistan Refinery/ Karachi *Refinery: Crude Distillation \34,030 bbls Engineering Early 1963 Kellogg Kellogg Inter- 
Shell Hydrotreater Platformer j national 














*First appearance in tabulation. 


April 1961—PerTROLEUM REFINER 





COMPANY 


Plant Site 


HPI CONSTRUCTION 


Project 


Daily 


Estimated 
Capacity , 


Cost 


Status 


snteecetaanendittineemmannncelll 


Probable 
Completion 


Licensor 


Engineering 


Contractor 





Standard Vacuum 
Oil, et al 


Sui Carbon 


SAUDI ARABIA 
Arabian American Uil 


United Arab Republic 


Arabian Oil of Japan 


TURKEY 


Caltex, 


Mobil International 
Royal Dutch Shell 


BP 


Turkish Govt. 


Korangi 


Ras Tanura 


Suez 


Kuwait 


Izmit 


Mersin 


Refinery: 

Crude Distillation 
Hydrotreater 
Catalytic Reformer 
Carbon Black 


LPG 

Asphalts 

Refrigerated LPG 

g tmespheric & 


Topping & { til 
Refinery 


Refinery 
Crude Distillation 
Naphtha Unifiner 
Platformer 
Distillate Hydrotreater 
Catalytic Cracker 
Refinery 
Crude Distillation, 
Naptha Pretreating, 
Naptha Catalytic 
Reforming, Kerosine 


Catalytic Hydrodesulfurization } 


{32,000 bbls $35,000,000 
) 

36,000,000 Ibs/yr 
1,500 bbls $1,025,000 


$6,600,000 
$3,000,000 


4,000 bbls 
20,000 bbls 


4,000 bbls 
2,500 bbls 
20,000 bbls 
9,700 bbls 
20,000 bbls 


50,000 bbls 


$12,060,000 
$1,500,000 


$60,000,000 


{20,800 bbls $26,000,000 


} 


$48,000,000 


65,000 bbls 
! 


| 


Engineering 
Planning 


Engineering 

Under Constr 
Under Constr 
Under Constr 


Engineering, 
Under Constr 
Planning 


Planning 
Planning 


Under Constr 


Under Constr 


1961 
1962 


1963 
1962 
1963 
1962 
1965 


End 1941 


Kellogg 


UOP 
Engelhard 


Staff 


Staff : 
Techno-Export 


Tiajpromexport 
Lummus 


Kellogg 


Foster Wheeler 


Staff 
Techno-Export 


Tiajpromexport 
Lummus 


Kellogg 


Foster Wheeler 





COMPANY 


Plant Site 


Project 


Far East 





Estimated 
Cost 


Daily 
Capacity 


Status 


Probable 
Completion 


Licensor 


Engineering 


Contractor 





FORMOSA 
Chinese Petroleum 


Pioneer Chemical 
INDIA 


Fertilizers & Chem- 


icals Travancore 


Firestone Tire & 
Rubber 


Hindustan Steel 
Neyveli Lignite. 


Oi! India Private 


Phillips Carbon Black 


Sahu Chemicals 


Standard Vacuum 
JAPAN 
Asahi Chemical 
Industries 
Asahi Glass 


Asia Oil 


Chubu Gas 


Daikyo Oil... 


Dai Nippon Chemical 


Furukawa Chemica: 


Industries 
Fuji Iron & Steel 
General Oil 
General Sekiyu 


Idemitsu Kosan 


Ja Synthetic 
Rubber 


Koa Oil 


Kaohsiung 


Taipei 


Alwaye, 


State 


Kerala 


Barauni 
Bareilly 


Rourkela 
Neyvel: 


Nunmati 
(Assam) 
Durgapur 
Varanasi 
Bombay 
Nobeoka 

Osaka 


Yokohama 


Chubu 
Yokkaichi 


Ikuna 
Otake 


Japan 


Himeji 
Kawasak 
Kawasaki 


Chiba 


Yokkaichi 


Iwakuni 


| Marifu 


Unifiner 


Catforming 
Coal Tar Distillation 


Partial Oxidation Gasification 
Carbon Monoxide Pressure 
Conversion 

Carbon Dioxide & Hydrogen 
Sulfide Removal 

Refinerv 

*Synthetic Rubber 


*Styrene 


*Ammonia 
| Urea 


Refinery 


Carbon Black 
Ammonium Chloride 
Ammonia 


Asphalt 
NHs Synthesis Gas 


*Propylene Oxide 
*Propylene Glycol 
Unifiner 
Unifiner-Platformer 
Merox 

Topping Desalter 

Gas Concentration 
*Catalytic Oil Gasification 


Merox 

Furfural 
*Butanol 
*Butanol 


*Crotonaldehyde 


*Methoxybutanol 
Platforming 


Unifining, Udex 

Merox 
Merox 
Unifiner-Platformer 
Unifiner-Platformer 
Merox 

*Desalter 


*Unifiner 
*Gas Conditioning 

Exp. Synthetic Butadiene 

Rubber 

Exp. Butadiene 

Butyl Rubber 
Iso-Butylene 
Cis-Polybutadiene 
*Carbon Black Masterbatch 
Merox 

Utne -Vacuum 
Unifining 

Udex 
| Crude 





5,500 bbls $900,000 


5,000 bbls 
36 tons 


40,000 bbls 


9,000 tons $2,500,000 


514 tons 
500 tons 


750,000 tons/yr 
22,000,000 lbs/yr 


120 tons 
120 tons 


$52,500,006 
$10,500,000 


125,000 tons/yr | $2,500,000 


50 metric tons | $3,350,000 

320 tons/month 

200 tons/month 

3,000 bbls $1,000,000 

5,000 bbls $3,770,000 

4,000 bbis | $119,000 

30,000 bbls | $1,980,000 
1.6 MMef $511,000 

i MMef : 


6,000 bbls 
1,500 bbls 


| i 000 tons 


month 


| 1,730 tons 


month 
140 tons/month 
5,000 bbls 


700 bbls 
5,700 bbls 


| 6,000 bbls 


6,000 bbls 
9,000 bbls 


J bbls k 
100,000 bbls $150,000 


| 10,000 bbls 


5,000 tons/yr 
5,000 tons/yr 


5,000 tons/yr 
30,000 tons/yr 


40,000 bbls 


Complete 


Eginenering 
Engineering 


Engineering 
Engineering 


Engineering 


Planning 
Planning 


Engineering 


Under Constr 
Engineering 


Under Constr 


Under Constr 
Under Constr 
Under Constr 


Complete 
Complete 


Under Constr 
Under Constr 
Engineering 
Engineering 
Engineering 
Engineering 
Engineering 
Engineering 


Complete 
Planning 
Planning 
Engineering 


Engineering 


Engineering 
Planning 


Under Constr 
Engineering 
Complete 
Planning 
Planning 
Planning 
Engineering 


Planning 
Planning 
Engineering 


Engineering 
Planning 
Planning 
Planning 


Planning | 
Under Constr | 
Planning 
Planning 


Under Constr 


| Indian 


Govt 
Indian Govt 


Indian Govt 


1962 


Late 1962 


1961 
Early 1963 


April 1961 
Late 1961 


May 1962 
May 1962 


Oct 1961 


Nov 1961 
Feb 1962 
Feb 1962 
Feb 1962 


June 1961 
Oct 1961 


Feb 1962 
Dec 1961 


Oct 1961 
March 1962 


| Dec 1962 


April 1961 
Early 1962 
Late 1962 
1961 


Engelhard 


Texaco 

Power- 
Gas 

Power- 
Gas 


Chemische 
Werke Huls 


Uhde 


Indian 
Govt 


Uhde 
John 
meee, 


Fluor/Staff 


Fluor/Staff 
Ishii Iron Works 


Power-Gas 
Power-Gas 


Power-Gas 


USSR Govt 
Lummus 


Firma Carl 
Still 
Uhde 
Montecatini/ 
Ansaldo 
Rumanian Govt 


Uhde 
CECIP 


Parsons 


Chemico 


Chemico 
Staff 


JGC 
JGC 
UOP/JGC 
UOP/JGC 


| UOP/JGC 


Onia 
Gegi 
UOP 
Texaco 
Hoechst 
Hoechst 


Hoechst 


Hoechst 
UOP 


UOP 
UOP 
UOP 
UOP 
UOP 
vUOP 


Petreco 


UOP 
UOP 
Goodyear | 


Chiyoda 
UOP/JGC 
H&G 


| UOP/JGC 


Texaco/Chiyodsa 


hde 


Uhde/JGC 


Uhde/JGC 


Uhde/JGC 
UOP/JGC 


| UOP/JGC 
| UOP#IGC 


UOP/JGC 
UOP/JGC 
UOP/JGC 
UOP/JGC 
Petreco 

Cc hiyoda 


| JGC 


| UOP/JIGC 
| VOP/IGC 


UOP 


UOP/JGC 


| JGC 


Staff 


Staff 


Power-Gas 
Power-Gas 


Power-Gas 


USSR Govt 
Lummus 


Staff 


Uhde 

Montecatini 
Ansaldo 

Rumanian Govt 


Uhde 
John Thompson 


Parsons 
Chemico 


JIGC 
JGC 
JGC 
JGC 
JGC 
Chiyoda 
JG 

Ishii Iron 


J GC 
— 
hde 

Ue C 


JCG 


JGC 


JGC 
JGC 
JGC 
JGC 
JGC 
JGC 
Fujinagata 
Chiyoda 





*First appearance in tabulation. 
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HPI CONSTRUCTION BOXSCORE——Continued 





COMPANY 


Plant Site 


Project 


j 
Daily | 
Capacity 


Estimated | 


Cost 


Status 


Probable 
Completion 


Licensor 


Engineering 


Contractor 





Kokan Chemical 
Industries 


Kyowa Gas.... 


| Kawasaki 


Nigatta 


Kyowa Hakko Kogyo | 


Maruzen Oil. . 


Mitsubishi Oil. . 


Mitsubishi Petro- 
chemical 


Mitsui Petrochemicals | 


New Asia Oil. . . 


Nihon Synthetic 
ubber 


Nippon Mining... . 


Nippon Petrochem- 


icals/Oronite 
Chemical 


Nippon Petroleum 


Refining 
Nitto Chemical 

Industry 
Nitto Unicar 
Okura Trading 
Osaka Gas 


wHlive Nippon Chisso 


iryo 


Sumitomo Chemical/ 
SBA 


Toa Nenryo 


Dis vv cavemen 


Tokai Ryuan K.K.K. 


Matsuyama 
Goi 


Shimotsu 


Chiba 


Mizushima 


| 
| 
| 
| 


Kawasaki 


| Yokkaichi 


| 


| 
Otake 


| Tkuna 
Yokohama 


Yokkaichi 


Mizushima 


Kawasaki 


Yokohama 
Hachinohe, 
Aomori 
Kawasaki 
Sendai 
Hokko 
Kobe 


Goi 


Kawasaki 
Kawasaki 


Niihama City 


Kawasaki 





Sage 


|*Unifiner 
*Udex 
Ethylbenzene 
Styrene Monomer 
*Unifiner 
Acetylene 
Methanol 
*Acetaldehyde 
| Udex 
|\*Atmospheric & Vacuum Crude 
Distillation 
| Unifiner-Platformer 
Unifiner 
*Desalter 
*Topping 
*U ——- Platformer 
*Unifiner 
|* Merox 
*Gas Recovery 
Desalter 


Atmospheric & Vacuum Crude 
| Distillation 
Unifiner-Platformer 


Unifiner 
Merox 
Unifiner 


Hydrogen 
| Cat Cracking 

Gas Recovery 

Sulfur Recovery 

HS Scrubber 

Stabilizer & Depropanizer 
*Topping & Vacuum 
| Unifiner-Udex 

Ethylene 

| Polyethylene 


*Alkylbenzene 
Styrene Monomer 
| Ethylene 


|*Unifiner 


\* Acetaldehyde 
|*Hydrogen 


| Acetaldehyde 

} Atmospheric Crude Distillation 
Merox 
Stabilizer 
Desalter 


Unifiner 
| Unifiner-Platformer 
| Gas Concentration 
Exp. Petrochemicals 


Unifiner 

‘nisol 
Cat Reforming 
Hydrodesulfurization 


| Crude Distillation 
*Topping 
*No, 2 Unifiner 
Alky! Benzene 
| 


Unifiner-Udex 
Isopropanol 
Acetone 

Cat Cracker 


Synthesis Gas 


*Polyethylene 
rs atalytic Oil Gasification 
| Catalytic Oil Gasification 


I*Light Distillate & High Gas 
| Reforming 
*Polypropylene 


*Acetaldehyde 
Carbon Black 

*Acetaldehyde 
Unifiner-Platformer 


Merox 
Acetylene-Ethylene 
Ethylene 

*Unifiner-Udex 

*Alkylbenzene 

*Fired Heater 

ter 


Merox 
Unifiner-Platformer 
*Gas Concentration 
High Pressure Has & CO Con- 
version, CO2 Removal 





| 800 bbls 


| 20 MMef 





10,000 bbls | 
2,500 bbls 

21,000 tons/yr 
13,000 tons/yr 
450 bbls 

60 tons 

220 tons 


1,500 bbls 
100,000 bbls 


6,000 bbls 
4,500 bbls 
100,000 bbls 
100,000 bbls 
10,000 bbls 
5,000 bbls 
2,500 bbls 
4,500 bbls 
40,000 bbls 


40,000 bbls 
3,600 bbls 
7,200 bbls 
2,000 bbls 
4,200 bbls 
5,900,000 scf 


| 7,600 bbis 
801,000 bbls 


62 Metric tons 
171,000 Ibs 
5,000 bbls 
3,500 bbls 
1,606 bbls 
22,000 tons/y 
41.1 tons 


15,000 tons/y 
15,000 tons/y: 
20,000 tons/y 
1,700 bbls 


24,000 tons/) 


30,000 bbis 


| 4,000 bbls 
| 4,000 bbis 
| 30,000 bbis 


3,000 bbls 


| 5,000 bbls 


1.6 MMef 


| to 45,000 tons/yr 


2,000 bbis 
2,500 bbls 
6,000 bbis 
8,000 bbis 


30,000 bbls 
30,000 bbls 
2,000 bbls 


| 15,000 tons 


6,000 tons/yr 
6,000 tons/yr 
7,500 bbls 

125 tons 
27,000 tons/yr 
0.75 MMef 

7 MMef 


13,000 tons/yr 








25,000 tons/yr 
1,000 bbls 
10,000 tons/yr 
66 MM Btu/hbr 
30,000 bbls 


500,000 cu ft/hr 





$2,500,000 
$2,800,000 


$3,000,000 
$1,400,000 
$800,000 
$140,000 


| $1,260,000 


$1,480,000 
$2,710,000 
$2,300,000 
$680,000 
$380,000 
$280,000 


$1,600,000 


| $170,000 


$4,000,000 


| $3,700,000 
$2,500,000 


$6,000,000 


$1,800,000 


Engineering 
| Planning 


Engineering 


| Engineering 


Planning 
Engineering 
Engineering 
Planning 
Complete 
Planning 


Under Constr 
Under Constr 
Enginee ring 
Enginee ring 


| Engineering 


Engineering 
Engineering 
Engineering 
Under Constr 


| Under Constr 


Under Constr 


Under Constr | 


Under Constr 
Planning 


Planning 


| Planning 


Planning 
Planning 
Planning 


| Under Constr 
| Planning | 
Under Constr | 
| July 1961 
Under Constr 


Under Constr 


Planning 


Under Constr | 
| Feb 1962 


Engineering 


| Planning 


Engineering 
Engineering 


Planning 


| Complete 


Complete 
Complete 
Complete 


Engineering 


| E ngineering 


Engineering 
Under Constr 


Under Constr 


Under Constr | 


Under Constr 
Under Constr 


Under Constr 
Under Constr 
Planning 
Engineering 


Engineering 


| Planning 
| Under Constr 


Complete 


Engineering 


| Engineering 


Complete 


Engineering 


Engineering 


| Planning 


Under Constr 
Planning 


. | Engineering 


Engineering 


| Engineering 
| Engineering 


Planning 
Planning 
Under Constr 


| Engineering 


Engineering 
Engineering 
Engineering 


Engineering 





June 1962 


Oct 1961 
Oct 1961 


Early 1962 
Early 1962 


March 1962 


| 1961 
April 1961 


Sept 1962 


| Sept 1962 
| Sept 1962 


Sept 1962 
Sept 1962 


| Sept 1962 


Apri! 1961 
April 1961 


| Sept 1961 


Sept 1961 
April 1961 
Feb 1962 


| March 1962 
| Feb 1962 


Feb 1962 


| March 1962 


March 1962 
June 1961 


| Mar 1962 


June 1961 


July 1961 


1961 


Feb 1962 
' 


Feb 1962 
Feb 1962 


| Sept 1961 
| Sept 1961 


Aug 1961 
1963 


June 1961 
June 1961 
June 1961 


June 1961 
| June 1961 


May 1961 


| Late 1961 


| Aug 1961 


June 1961 
Nov 1961 


March 1962 
Nov 1961 


| Oct 1961 


| Fall 1962 


Oct 1961 
Aug 1961 


1961 
July 1961 


UOP 
UOP 
UOP 
UOP 
UOP 
BASF 


| Chemico 


Aldehyde 
UOP 


UOP 
UOP 


UOP 


| DOP 


UOP 


Petreco 


| UOP 


UOP 
UOP 
UOP 


UOP 
S&W 
BASF 
UOP 
S&éW 


S&W 


| Hoechst 


Nippon 
Gas 


JOP/JIGC 
JOP/JIGC 
JOP/JIGC 
JOP/IGC 
JOP/IGC 


| Chemico 


Chemico 
Uhde 
UOP/JGC 
Texaco 
Chiyoda 
UOP/JGC 
UOP/JGC 


Staff 
UOP/JGC 
UOP/JGC 
UOP/JGC 
Staff 


Petreco/ 


Chiyoda 
Chiyoda 


Chiyoda/ 
JGC/UOP 
Chiyoda 
JGC/UOP 
Chiyoda 
JGC/UOP 
Chiyoda/ 
JGC/UOP 
Chiyoda 
Chiyoda 
Chiyoda 
Chiyoda 
Chiyoda 
Chiyoda 
5 hiyoda 
UOP/JGC 
8 & W/JGC 
BASF /Mitsubishi 
Chemical 
Machinery 


Chiyoda 
8 & W/Mitsui 
Shipbuilding 


| S & W/Mitsui 


Shipbuilding 


| Uhde/JGC 
| JGC 


( - _— val 


side hyd 
UOP 
Petreco 


UOP 


| UOP 


UOP 


UOP 
UOP 
Houdry 


UOP 


| Cal 


Re- 
search 


UOP 


Distiller 
UOP 
Texaco 


Onia Gegi 
Onia 
Geg 
Onia Gegi 


Avisun 


Aldehyd 
Phillips 


Petreco 


UOP 


Power- 
Gas/ 








*First appearance in tabulation. 
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Uhde 
Chiyoda 
UOP/JGC 
Chiyoda 
Petreco, 
Chiyoda 
U OP, JGC 
UOP/JGC 
UOP/JGC 


UOP/JGC 
UOP/JGC 
Houdry 
Catalytic/ 
Niigata 
Fujinagata 


UOP/JGC 
Standard-C; 


| UOP/JGC 


S&W 
UOP/JGC 


| lino-Tears 


| JGC 


H&G 
H&G 


H&G 
lino-Tears 


Uhde 


ioPaGe 


lino-Tears 
Petreco/ 
Chiyoda 


| UOP/JGC 


UOP/JGC 
JGC 
Power-Gas 


| JGC 


Chiyoda 


| Chiyoda 


Chiyoda 


Chiyoda 


Chiyoda 


Chiyoda 


Chiyoda 
Chiyoda 
Chiyoda 
Chiyoda 
Chiyoda 
( Thiyoda 


Mitsubishi 
Chemical 
Machinery 


Chiyoda 
Mitsui Ship- 
building 
Mitsui Ship- 

building 


| JGC 


| Uhde 


hiyoda 


Cc 
JG 
Chiyoda 
| C hiyoda 
| JGC 
JGC 


| JGC 


Catalytiec/ 
Niigata 
Fujinagata 
Fujinagata 

a : 


Niigata 


| UOP/JGC 


JGC 
lino-Tears 


JGC 


| Ishii Tron 
| Ishii Iron 


Ishii Iron 


| Tino-Tears 


lino-Tears 


JGC/Chiyoda 
JGC 








COMPANY 


Plant Site 


HPI lnnsansoenaasminacnaatael hesiveesienmnaemsititinensanenmanill 


| Project 


Estimated 
Cost 


Daily 
Capacity 





Probable 


Status Completion | Licensor | Engineering Contractor 





Tonen Petrochemicals 
| 
Toyo Koatsu 


Ube Kosan 


KOREA 
Korean Government 
Korea Petroleum. . 

MALAYA 

Maruzen Oil, Toyo 

Manka Kaisha 
Shell Refining 

(Singapore) 
Standard Vacuum 

THAILAND 

Tahi Defense Ministry 


Kawasaki 


| Muroran 


Chiba 


Naju 
Ilsan 


Pasir Panjang 


P. Bukom 


Bangkok 


*Butadiene 


Alkar 
Styrene 
Ammonia 
Ethylene 
| Polyethylene 
| Polypropylene 
| |*Alkylbenzene 


| Urea 
| Refinery 


| Refinery 
| Refinery 


Refinery, Chemical Fertilizers 


Refinery 


18,742 
tons/yr 

| 17,250 tons/yr 
15,000 tons/yr 

| 100 tons 
21,000 tons/yr 
20,000 tons/yr 
5,000 tons/yr 
10,000 tons/yr 


95,000 tons/yr 
20,000 bbls 


20,000 bbls 
20,000 bbls 


5,000 bbls $20,000,000 


Planning Chiyoda Chiyoda/Staff 
| UOP 
UOP 


May 1962 
May 1962 


| Planning 
Planning 
Under Constr 


| UOP |JGC 
| Chemico Chemico 
Planning 


Planning | UOP 


Engineering | Inventa | Lare/Ohde Lurgi/Uhde 


Planning 
Dec 1961 
Sept 1961 


Under Constr 
Under Constr | 


Planning Lummus Lummus 


Houdry/ | Hydrocarbon | Japanese Fuji 


Phillips 


Engineering July 1962 





COMPANY 


Plant Site 


Australasia 





Project 


Daily 
Capacity 


Estimated 
ost 


Probable 


Completion Licensor | Engineering Contractor 





AUSTRALIA 
Australian Oin 
Refining 


Australian Synthetic 
Rubber 

Bitumen & Oil 
Refineries 

British Petroleum 

Colonial Gas 

CSRC Dow Pty. 


Gas & Fuel 


Geelong Gas 

Imperial Chemical 
Industries of 
Australia & New 
Zealand 

Shell Chemical 


Shell Oil 

Shell Refining 
(Australia) 

Standard Vacuum 


Union Carbide 
NEW ZEALAND 
New Zealand Refining 
(BP, Caltex, 
Europa, Shell, 
Stanvac) 
PHILIPPINE 
ISLANDS 
Filoil Refining. . . 
Shell ( Philippines) 


Kurnell 


| Altona 


Sydney 


Kwinana 
Box Hill 


Altona 


| Melbourne 


Geelong 
Botany 


| Clyde 


Newport 


Clyde 
Geelong 


| Adelaide 


Altona 
Melbourne 


Whangerei 


Luzon 
Manila 
Tabangao 


| Exp. Refinery: 
Crude 

| Cat Cracker 

| Alkylation 

Synthetic Rubber 


| Diesel Unifiner 

| Crude 

|*Lube Oils 

|*Blue Water Gas 
Styrene 


Pte Dichloride 


Catalytic Oil Gasification & 
Gas Reforming 

| Refinery Gas Reforming 

| Polyethylene 


Resins, Alkylates 
Cat Cracker 
| Ethylene 
| Oil Blending 
| Cat Cracker 
Hydrodesulfurizer 
| Refinery 
Petrochemicals (Ethylene & 
Butadiene) 
| Polyethylene 


*Crude Distillation, Cat Reform- 


| ing, Gas Oil Desulfurization, 
| Bitumen 
| 


Refinery 
| Refinery 
|*Refinery 


*First appearance in tabulation. 


45,000 bbls 

| 18,000 bbls 
3.400 bbls 
30,000 Ibs/yr 


2,500 bbls 
12,000 bbls 
100,000 tons/yr 
1.5 MMef 
$6,500,000 


10 MMef 


| 3 MMef 
| 25,000 tons/yr 


24,000 bbls 
11,000 bbls 
30,000 bbls 

| 20,000 tons/yr 


15,000,000 lbs/yr| $6,500,000 


50,000 bbls 


10,000 bbls 
25,000 bbls 
25,500 bbls 


$10,000,000 | 


. | Engineering 


. | Planning 


1961 | UOP/ Kellogg /Staff Staff 


Fluor/Utah — 
Staff 
Procon 


&G H&G 
Bechtel/Mc- Bechtel/Mc- 
Donald/Wim- Donald/Wim- 
| pey & Coy pey & C 

Bechtel/ Bechtel/ 
McDonald/ McDonald 
Wimpey ji 
| 1962 OniaGegi| H&G 


H&G 


Under Constr | Summer 1961 | Goodyear | 
Under Constr 
Planning a2 
H&G 


1961 | 
Goodyear 


| July 1961 


| Under Constr 
Under Constr 


| Under Constr | 1961 








Under Constr | 1961 


Onia Gegi | 
| Complete : | 


Planning ee 
| Under Constr 1963 
| Under Constr | 1961 
| Planning Late 1962 

Planning : 

Planning 1962 
| Under Constr | Spring 1961 


Planning 1961 


Planning 


1962 


Under Constr 
End 1962 


| Under Constr | 
| 





Atlantic—Atilantie Ref. Co. 


Boxscore Abbreviations 


foster Wheeler—Foster Wheeler Corp. 


Austia—The Austin Co. 
er a — 


in 

BASF —Badische Anitia & ‘Sod. Fab. 
Bechtel—Bechtel Corp 
Blaw-Knox—Blaw- Knox Co. 
Braun—C F Braun Co. 
Calif. Res.—California Research Corp. 
Canadian Badger—Canadian Badger Company Limited 
Canadian Bechtel—Canadian Bechtel Limited 
Catalytic—Catalytic Construction Co. 
Chemico—Chemical Construction Co. 
Chiyoda—Chiyoda Chemical Engineering & 

Construction Co. 
CjJB—Constructors John Brown, Ltd. 
CTIP—Compagnia Technica Industria Petrol! 
Dresser—Dresser Engineering Corp. 
Ehrhart—Ehrhart & Associates. tas. 
Esso—Esso Research and Engineering Co. 
Ferguson—H. K. Ferguson Co. 
Fluor—Fluor Corn 
F ood—F 00d Machinery & Chem. Corp. 
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ry ge Girdler Corp 

H & G—Humphrey & conan J 
Hudson—Hudson Enginceriee Corp. 
Sycresasben—-ayeresarnes esearch. Inc. 
1Ci—Iimperial Chemical Industries, Ltd. 
lino-Tears—lino Shipbuilding & Engineering Co., 

and Tears Engineers, Inc. 

4GC—Japan Gasoline Co. 
Kellogg—The M. W. Kellogg Co. 
Kidde Constr.—Walter Kidde Constructors, Inc. 
Kidde Engrs.—Walter Kidde Engineers Southwest, Inc. 
Koppers—Koppers Co., inc. 
Fried. Krupp—Fried. Krupp Industriebau 
Leonard—Leonard Construction Co. 
Litwin—Litwin Engineering Co. 
cummus—The Lummus Co. 
turgi—Lurgi G. m. b. H. 
Macco—Macco Corp. 
McKee—Arthur G. McKee Co. 
MHW—McKee- Head Wrightson, Ltd. 
Nofsinger—The C. W. Nofsinger Co. 
Olsen—O. L. Olsen Co 
Otto—Dr. C. Otto & Comp., G.m.b.H. 


Ltd., 


Parsons—The Ralph M. Parsons Co. 
Pona—Pona Engineers, Inc. 
Power Gas—Power Gas Corp.. Ltd. 
Pritchard—J. F. Pritchard Co. 
Procon—Procon, inc. 
Quaker—Quaker Valley Constructors 
S&W—Stone & Webster Engineering Corp., 
Chemical Division 
S&W Ltd.—Stone & Webster England, Ltd 
ey ~ de L’Azote et des Produits Chimiques 


SD—<Seientine Design 

SFST—Societe Francais des Services Techniques 
Soc. Chimique—Societe Chimique de la Grande Pareisso 
Stearas-Roaer—Stearns-Roger Mfg. 

Sumner Sollitt—Sumner Sollit Ce. 
Sweeo—Southwestern Engineering Co. 
Tears—Tears Engineers, Inc. 
Tellepsen—Tellepsen Petro-Chem Constructors 
Treco—Refinery Engineering Co. 
Uhde—Friedrich Unde, G. m. b. H. 
UOP—Universal Oil Products Co. 
Vulean—Vulcan Cincinnati, tne. 
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MAKES THIS THE 
EASIEST OPERATING HIGH PRESSURE LUB- 
RICATED PLUG VALVE YOU CAN FIND. UP- 
THRUST OF SINGLE-UNIT PLUG AND STEM IS 
ACCURATELY CON gm TROLLED WITH AD- 
JUSTABLE BALL BE @@ ARING ASSEMBLY.. 
WITHOUT INCREASING & OPERATING TORQUE. 








GUIDANCE Walworth maintains a fleet of mobile service action,call your Walworth Lubricated Plug Valve Specialist 
Wrath cM aat-Valal-ve Ma oS Amn 10] olaler-hdlela n> 40\-1a¢-Sm 2 lot tel a’mnce-Tlal-te ’ relg weite Walworth Lubricated Plug Valve Division, 2517 
specialists equipped to service your valves— anywhere Ne Polk Avenue, P. O. Box No. 18211, Houston 23. Texas 
—review your maintenance needs— anywhere aoe 

—and instruct your men on site—anywhere. For Ves ee 750 THIRD AVENUE, NEW YORK 17, NEW YOIRK 








WALWORTH SUBSIDIARIES: Alloy Steel Products Co. &§ Conoflow Corporation & Grove Valve and Regulator Co. @ M & H Valve & Fittings Co. Southwest Fabricating & Welding Co., 


April 1961—PETROLEU M REFINER For more data on advertised products, use Readers’ Service Cards, last page 
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What's Happening in HP’ 1... 





Industry Earnings Rise 
After Three-Year Slump 


Fourth quarter net profits show increases. A gain of 
10 to 15 percent is expected in 1961 


Oil Companies have been encour- 
aged by a definite improvement in 
their earning power since the middle 
of 1960. The third quarter brought 
some improvement. Fourth quarter 
profits were up materially over one 
year previously. 


In the first quarter of 1961 a year- 
to-year increase of about 10 to 15 
percent is anticipated. The second 
quarter of 1961 also should be more 
profitable than the like period of 
1960. The year 1961 as a whole also 
may show a gain of at least 10 or 15 
percent, though the latter half will be 
comparing with a good closing half 
of 1960. 

The present improved earnings 
situation has developed only after a 
three-year let-down of the industry’s 
fortunes. From mid-1957, following 
the Suez crisis, until mid-1960 the in- 
dustry had to cope with business re- 
cession, lagging demand for petro- 
leum, surplus oils; and weakened 
markets and prices. Finally, at the 
middle of last year, after protracted 
application of controls on imports and 
domestic crude production, prices of 
petroleum products and crude oil 
steadied and began to improve. Prod- 
uct prices have improved further in 
recent months, making better earn- 
ings possible. 

If industry earnings are to continue 
favorable, as hoped for, it will be 
necessary for product prices to hold 
at lately improved levels or possibly 
to improve further. The industry will 
be aided to some extenc by a mod- 
erate increase of about 3 percent in 
demand for petroleum in 1961. But 
in addition, the industry will need the 
steady or increased prices. For an in- 
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crease in revenue will be necessary to 
cover the raises in wages and salaries 
throughout the industry at the begin- 
ning of 1961. 

For some companies, the increases 
in annual wage payments will be 
equivalent to about 10 percent of 
profits in 1960. About 10 percent 
more net income than in 1960 must 
be generated in 1961 merely to pay 
the wage raises and keep net profits 
undiminished. To accomplish that 
and further increase net profits, as 


desired, will require not only the ex- 
pected small increases in volumes of 
business but also good markets and 
prices. An increase in earnings in the 
first quarter of 1961 seems well as- 
sured. But there is less certainty about 
increases thereafter, particularly after 
mid-year. 

Factors which aided earnings in 
1960 included: a 2.3 percent increase 
in petroleum demand, improvement 
in product prices, growth in sales of 
petrochemicals, more revenue from 
natural gas, and cost cutting pro- 
grams. Similar factors will aid oil 
companies also in 1961, though such 
advantages will be partially offset by 
increases in wage costs. 

Earnings of 26 companies were 17 
percent higher in the fourth quarter 
of 1960 than in the final quarter of 
1959, as shown in the table herewith. 
Eighteen of the companies did better 
and 8 not as well. The same 26 com- 
panies reported 8.3 percent more 
profit in 1960 than in 1959. Twenty 
firms had increases, but 6 did not do 
as well. 


Net Earnings of Some Oil Companies in 4th Quarter and 
Year, 1960 vs. 1959 


(All “per share” 


ata based on shares of common stcck outstanding Dec. 31, 1960) 











4TH QUARTER 


YEAR 





$ Thousand 


$ Per Share 


$ Thousand $ Per Share é 





COMPANY 1959 1960 


1959 


1960 1959 1960 | 1959 





Ashland O. & R.... 
Atlantic Ref. Co.... 
Champlin O. & R. 


3,627 -56 
4,745) 2.08 
2,403 -71 





-53 15,206 
49) +3 46,566 
-57| + 9,157 





14,744 
30,174 


2.17; 2.10 
5.00) 3.19 
2.14) 2.00 





Colorado O. & G.. 762 .34 
Continental Oil... 14,970 -75 
Dethi-Taylor. - 550 d23 ll 


.20 2,5 42 
4.01). 


-63 
2.85 


71) + 2.90 
nan -70 -51 





Gulf Oil Corp... .. 73,992| 
*Imperial Oil....... 16,720 45 
*International Pet... 8,100 49 


-72 
-53 
-56 





2.82 
1.73 
1.64 





Ohio Oil Co 11,310 
Phillips Pet. Co... " 27, -97 
d2,147 4610} 4.79 


-82 
-79 
4.22 42,186 


Dwr | mew 

SNF/ FES 
we 

p44 





Plymouth Oil Co. : 
Shell Oil Co. 40,272| 43,362 “ 
1.16 


4,540 
17,89 


-72 147,418 
38 16,250 
-68 45,000 


ean | wo 
oo me Oe 





Signal O. & G..... 
Sinclair Oil Corp. . 

Socony Mobil... J -%6 

66,745| 73,484) 1.06 

41,924 1.17 


Standard, Calif..... 
Standard, Ind..... 


163,952 
253,599 
139,597 





Standard, Ky 2,344 
Standard, N.J.. 187,000 


Standard, Ohio....| 7,088 1.43 


14,726 
630,000 
25,061 








12,043 2 -62 


Sunray Mid.-C..... 
spe’ 14,421 1.11 
92,492 


Sun Oil Co. 
Texaco Inc... 


43,815 
42,844 
354,346 


Onl eo 


8 41,121 
3 49,273 
2 391,750 





Texas Gulf Prod... 


112,766 1.83 
1,310 
Texas Pac. C. & O.. 


983 
2,014 


PEP) PPS | PEew 
=) Se SC) SONY &Ow 
ss £25 eee | eS |) me IO 


4,189 
7,197 


4,400 
‘ 7,778 





2,019 
Tidewater Oil 3,649 6,109 
7,615 


Union Oil, Calif... 


35,000 
34,400 


33,941 
27,515 


Pp | we | Sep 


sn 


eon 
|) P| ee | gen) gg) wee!) New 


| i ime ee 2k cen eee 


[Awl n 








10,679 
*Total 26 Companies} 749,800) 640,699 











| 


+ 17] 2,712,654) 2,504,375 























* Imperial and International are excluded from totals, being included as affiliates of Standard, 


~"d. Deficit. 
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SEVEN WHO 
PINPOINT 

“\REFINERY PROBLEMS 
THAT CLEANING 


WILL SOLVE! 


Now, seven refinery engineers—specialists in chemical 
cleaning and problems analysis—are working exclusively 
with refiners. They can determine which cleaning technique 
will be most effective for any given problem. They can also 
determine when equipment should be cleaned to maintain 
efficient, economical operation. 

These Dow Industrial Service engineers are equipped 
both to solve specific problems and to set up complete 
chemical cleaning programs. Each man has practical 
experience in refinery operations as well as in application 
of Dow Industrial Service cleaning techniques. 

The Seven cover 29 key areas across the 
country, backed by a staff of chemical cleaning 
specialists, and the research facilities of D.I.S. 
and The Dow Chemical Company. They’re on 
call to solve cleaning problems for every kind of 


P. R. Cotter 


1. R. Bielek 


R. W. MacDonald 


L. E. West 


J. J. Enoch 


refinery equipment, including crude distillation, catalytic 
cracking, pipe stills, alkylation. You name it, D.I.S. will 
clean it! D.I.S. is further prepared to help with problems 
of waste disposal and water processing. 

Chemical cleaning for European refineries is available 
through The Dow Industrial Service 
Division of the Nederlandsche Dow 
Maatschappij N.V., Stationsplein 45, 
Rotterdam, Holland. 

For information on how D.I1.S. can 
solve your equipment cleaning problems 

—for any kind of equipment, 
anywhere in the U.S.—write 
or call DOW INDUSTRIAL § 

SERVICE, 20575 Center Ridge FREE BOOKLET. Describes 


Road, Cleveland 16, Okie. Sennen 


"DOW INDUSTRIAL SERVICE 


DOW INDUSTRIAL SERVICE e Division of The Dow Chemical Company 


April 1961—PeETROLEUM REFINER 


For more data on advertised products, use Readers’ Service Cards, last page. 





Lock your hazards in a 


OLID-WALL 
CHAMBER 


and gage safely 
and accurately 


with JERGUSON 
MAGNETIC 
GAGES 


Jerguson Magnetic 
Liquid Level Gages 
give you absolute 
safety when dealing 
with problem liquids, 
toxic gases and cor- 
rosion. You com- 
pletely eliminate the 
dangers inherent in 
glass, its gaskets and 
threaded connec- 
tions for you 
lock your hazards in 
a solid-wall cham- 
ber, flanged to the 
vessel being gaged. 


the only gage 
of its type! 


unique safety design 
prevents gases from 
escaping 





measuring device is 
inside the stainless 
steel chamber 


scale is mounted 
outside the chamber; 
magnetically actuated 
through the chamber 
wall 


level is accurately 
shown in red, con- 
trasted with silver 
above 


job designed, correlat- 
ing pressure, tempera- 
ture and specific 
gravity 


four different models 


available with electric 
alarms 


for liquid level and 


interface indication Potented 


For complete data 
write for Catalog No. 388 


JERGUSON 


Gages and Valves for the 
Observation of Liquids and Levels 





JERGUSON GAGE & VALVE COMPANY 


100 Adams Street, Burlington, Mass. 
Offices in Major Cities 








Happenings ... 





Refiners Report Cuts 
In Crude Runs for March 


Several refiners have reported cuts in 
crude runs to refineries for March and 
April. Since the Texas Railroad Com- 
mission has ordered production of pro- 
rated Texas wells dropped to nine days 
in April, from the March pattern of 10 
days, refinerers that buy Texas crude 
have reduced their runs, but they expect 
business to pick up later in the year. 

Humble Oil & Refining Co. reduced 
its runs for March to 76,000 bpd below 
that of February. Its reduction amounts 
to about 9 percent. Continental Oil Co. 
decreased its throughput from 196,305 
bpd in February to 187,800 bpd in 
March. 

Crude runs to the 12 American Oil Co. 
refineries have been cut about 17.5 per- 
cent for March and April. Runs to the 
Amoco refineries averaged 700,000 bpd 
in February. 


IPAA Predicts Reduction 
In Domestic Crude Market 


A 400,000-bpd reduction in the domes- 
tic crude market during the second quar- 
ter of 1961 will be caused by the normal 
spring drop in oil consumption and the 
abnormal inventory-increasing level of 
supply, the Independent Petroleum As- 
sociation of America has predicted. 

In its March supply demand outlook, 
IPAA estimates that the total new oil 
supply required in the April-June period 
will be 9,625,000 bpd. 

Assuming that natural gas liquids pro- 
duction is at 975,000 bpd and total im- 
ports are at 1.7 million bpd, the second 
quarter market for domestic crude is 
expected to average 6,950,000 bpd, the 
association said. 

This would be 400,000 bpd less than 
the March production, but approximately 


equal to second quarter production in 
1960. 


AIChE Meeting Big Success; 
Next Exhibit Set for 1963 


More 3,000 chemical 
and processing engineers attended the 
44th National Meeting of the American 
Institute of Chemical Engineers held 
February 26 through March 1 in New 
Orleans. 

The: exposition attracted 110 manu- 
facturers who exhibited the latest instru- 


than research, 


ments, equipment and services essential 
to the petrochemical and petroleum re- 
fining industries. 

F. J. Van Antwerpen, secretary of the 
AIChE, announced that the first exposi- 
tion was “a huge success.” He said that 
“exhibitors indicated satisfaction with 
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No. 49 
Regulator 


Matheson Regulator 
for Precision 
Vacuum Control 


This regulator is ideal for labora- 
tory operations where definite sub- 
atmospheric pressures must be 
maintained, and is particularly 
suited to cylinder use where a 
definite atmosphere is required. 
Ideal for operations such as vacu- 
um distillation under inert atmos- 
pheres. 


The No. 49 permits a controlled 
bleed into a system under evacu- 
ation to maintain any desired 
pressure with the range of 2-650 
mm. Hg. 


Where the cylinder pressure ex- 
ceeds 55 p.s.i.g., a higher service 
pressure regulator, such as the 
#1, 8 or 17 should be used in 
series with the No. 49 to reduce 
the inlet pressure to 55 p.s.i.g. or 
less. The heavy duty hose and the 
necessary fittings are supplied if 
the regulator is to be used in this 
manner. 


No. 49 Regulator 


Regulator with hose 
I I 56 6 ecco 005 $48.00 


$46.00 


Write for Catalog of Compressed 
Gases and Equipment. 


THE MATHESON 


COMPANY, INC. 


East Rutherford, N. J.; 
Joliet, Ill,; Newark, Calif. 
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HIGHLY CORROSIVE FLUIDS 


WITH 


FISHER 
Bar Stock Bodies 


CONTRO j 


c= 8 


Design 510-BP 
plastic bar 
stock body 


Type 510-BA 


Type 511-B 
control valve yP : 


control valve 


DESIGN AND CONSTRUCTION 


Plastic Bar Stock Bodies 
Design ‘‘BP’’ 


Penton, Type I polyvinyl chloride (PVC), 





Metal Bar Stock Bodies 
Design ‘‘B’’ or ‘‘BA’’ 


Carbon steel, stainless steel, Monel, | 














Body Material or other plastics of suitable mechanical 


properties 


Hastelloy C, Nickel, and other bar stock | 
metals 





Body Sizes ti CRS 


" " 
as, | 





| End Connections Screwed or socket ends 


Screwed or socket ends 





Fluted plastic or metal plug with equal 


Valve Plug Style percentage flow characteristic 


Fluted or contoured metal plug with | 
equal percentage flow characteristic 





| Orifice Sizes 4, Cine 


4 


1" 34" Yo" 34" 
2 


8 





Penton: 125 psi at 220° F. 


shenneatiocine PVC: 125 psi at 140°F. 


1500 psi at 450° F | 
| 





Type 510 normally open or 
Type 511 normally closed diaphragm 
actuator 


Available 
Actuators 











Type 510 normally open or Type 511 nor- | 
mally closed diaphragm actuator. Also 
available with Type 470 piston actuator 





For additional information, see yur FISHER / MAN 


Fisher Governor Company, Marshalltown, Iowa. Plants 
in Woodstock, Ont., Rochester, England. Butterfly Valve 
Division: Continental Equipment Co., Coraopolis, Pa. 


or write for current Bulletins 


If it flows through pipe anywhere in the world 
chances are it’s controlled by....... 
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SINCE 1880 
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When evaluating a product— 


Your Maintenance Group ae ; a 
Must Expect Perfect Service ee 

From the Product Manufacturer ® —- 4 
in Cases of Emergency... 














The Emergency Service of Glitsch Is As Well Known As Glitsch Products— 


Glitsch products are designed to mini- 


EFFICIENCY 
CAPACITY 
FLEXIBILITY 


QUPMENT BENON mize maintenance and repairs, but in 
OPERATING 


cases of emergency Glitsch is as close = 
to you as your telephone. PROCESS ENGINEERING 


For more than 20 years we have oy 


treated our customers’ emergencies COST /VALUE 
QUALITY J! hil RATIO 


=) SERVICE as though they were our own! DEPENDABILITY 
EXPERIENCE 


ENGINEERING & ESTIMATING PURCHASING 


EWER ACCIDENTS 


ACCURACY 


= Less Lost 
ACCESSIBILIT 
SCHEDULE 


INSPECTION SAFETY FIELD CONSTRUCTION 


% COMPLETION 


EXECUTIVE 


PRODUCTS — Glitsch Lightweight “Truss-Type” Ballast Trays, Sieve, TECHNICAL — Fractionating Tray Engineering: Process, Mechanical, 
Bubble Cap, Dualflow, Disc, Donut, Accumulator, and Mist Eliminator Trays Structural, and Metallurgical Designing. Pressure Vessel Engineering: 
... Pressure Vessels, Contactors, Reactors, Filters, Heat Exchangers, and Pressure, Temperature, Wind, Earthquake, and Dynamic Designing. 
Other Specialty Products... Bubble Cap and Riser Assemblies, Flanged Special Product Engineering: Research and Development and Model 
and Dished Heads, Machine Time, Stampings, Knitted Wire and Woven Mock-Up. Special Tooling and Machine Design for Specific Purposes 
Wire Screen. and Problems. 


FRITZ W. GLITSCH & SONS, INC. 


-General Offices and Manufacturing Plant: 4900 Singleton Boulevard, Dallas 
Houston « Tulsa « Baton Rouge « Cleveland « New York City » Los Angeles « Charleston, W. Va. « Uxbridge, Canada « Monterrey, Mexico 
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POSITIVE CONTROL OF MATERIALS FLOW | Happenings se 








THeRe's a 
BeTreR. Way 


Te Blenp 
ASPHALTS! 


Breeding potential fire hazards? 
Suffering high evaporation losses? 
Reblending to produce desired end 
product? Material and time losses 
reducing your profits? B-I-F continu- 
ous, automatic in-line blenders elim- 
inate these problems. Improve tank 
utilization . . . and in a single pass, 
produce stable end products of pre- 
determined viscosity direct to truck 
transport right at your loading dock. 
B-I-F Asphalt Blending installations 
are accepted by most state inspection 
authorities. 


Fr€e Facts 


If you want to clean up your opera- 
tion, increase efficiency, assure eco- 
nomical operation using a_ single 
operator who can 
reproduce any de- 
sired blend by sim- 
ply adjusting one 
master ratio con- 
trol, write for 
details. Free facts 
sent upon request. § 


industries 








BUILDERS-PROVIDENCE * PROPORTIONEERS * OMEGA 
412 HARRIS AVENUE, PROVIDENCE 1, RHODE ISLAND 
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both the number of visitors and their 


professional interest in exhibits.” Another 
showing by manufacturers in planned in 
New Orleans in 1963, Van Antwerpen 
said. 

One of the major themes of the insti- 
tute’s meeting was chemical engineering 


advances, both in this country and | 


abroad, with special emphasis on the de- 
velopment of the petrochemical industry 
on the Gulf Coast. 


The increasing importance of the Gulf | 


Coast salt domes for the future of the 


| petrochemical industry in this area was | 


stressed by J. M. Dale, Southwest Re- 


search Institute, San Antonio, Texas. 


| Dale said the petrochemical industry is 
| currently converting the resources of the 
| salt domes into a rapidly growing num- 
| ber of new products. 

Dale pointed out that 300 salt domes | 
| are located between Southwestern Ala- | 
| bama and the lower tip of Texas. Many 


of the major petrochemical producers 


| have located their plants next to salt 
| domes, a trend, according to Dale, that is 


becoming more pronounced. 

Increasing competition to Gulf Coast 
petrochemical companies was forecast by 
J. W. Bateman, Continental Oil Co., 
Westlake, La. He pointed out the disad- 
vantage of the Gulf Coast area in rela- 
tion to major petrochemical markets. 
(Bateman is author of the article, “Con- 


| oco Chooses ALFOL Alcohols Site,” ap- 


pearing in this issue of PrTRoLEUM 


| REFINER.) 


Bateman noted the East Coast’s ad- 


| vantage in supplying European markets, 


but was quick to emphasize that “the 


| Gulf Coast is in just as good a spot to 


supply the world.” 

The increase in applications of plastic 
products was underscored by Dr. R. B. 
Seymour, Sul Ross State College, Alpine, 
Texas. Dr. Seymour recalled that the 


| plastics industry has grown 1,000 percent 
| during the past 20 years and predicted 


the industry would increase an additional 


| 300 percent during the next decade. 


A stern warning to American chemical 
producers was issued by E. B. Seaton, 
assistant general manager of Monsanto 
Chemical Co.’s Overseas Division. Seaton 


| explained that last year Western Euro- 
| pean chemical exports were more than 
| U.S. 
| World War II. 


exports for the first time since 


The national and international signifi- 
cance of the national meeting and expo- 


sition was outlined by Van Antwerpen. 
He cited the growth of the petrochemical 


industry from 75 tons in 1927 to today’s | 


production which approaches 25 million 
tons annually. 

In all, 116 technical papers were pre- 
sented. Some of the subjects covered 
were mathematics in chemical engineer- 
ing, thermodynamics, education and pro- 
fessionalism, evaluations of research and 
development programs, and new chem- 
ical processes. 

Also part of the program was a series 


of tours of 14 petrochemical and petro- | 








‘ paipmys suoyoryddy pup suBiseq aN 


INDUSTRY LEADERSHIP 
For almost 1OO Years 


Ne We 


HIGH PRESSURE 
AIR and GAS 


COMPRESSORS 


COMPANY, 


SOUTH NORWALK, CONNECTICUT 


PHONE: TEMPLE 8-4766 
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CABLE: \RONWORKS 








Mr. R. L. Tollett, President 


Cosden Petroleum Corporation (sit) 
ct 


“Another Cosden milestone... built by Badger.” 


Custom refining has been, and still is, Cosden’s 
principal business. But we recognize the wisdom of 
versatility. Thus, in the early 50’s we _ boldly 
launched into the promising frontier of petrochemi- 
cals with the construction of facilities for producing 
high-purity aromatics. 

Our carefully planned campaign of diversifica- 
tion progressed, and in 1957 Cosden initiated the 
world’s first integrated program of producing sty- 
rene from crude oil. The tall towers of our newly 
completed styrene monomer plant became a land- 
mark and proved that high-purity ethylbenzene, 
forerunner of styrene, can be recovered by ultra- 
fractionation of a mixed xylenes feedstock. This 
unique “‘styrene from gasoline” process was jointly 
developed by Cosden and Badger and is now being 
licensed by Cosden, subsidiary of W. R. Grace & Co. 


BADGER MANUFACTURING COMP 


BOSTON . NEW YORK « HOUSTON «. TORONTO 


ANY / INTERNATIONAL DESIGNERS * ENGINEERS: 


» CANADA « THE HAGUE, HOLLAND « LONDO 


Demand for styrene monomer has intensified 
since Badger Manufacturing Company designed, 
engineered and constructed that unit, the harbinger 
of our polystyrene plant. With our successful joint 
venture a matter of record and world-wide interest, 
it was only logical that we turned to Badger last 
year to expand our styrene facilities. Again Badger 
executed the job, which included installation of a 
UOP Alkar unit. 

Our line of petrochemicals has grown steadily 
since we embarked upon this field, and the horizon 
is unlimited. We acknowledge with thanks the role 
Badger has played. 


CL > 


CONSTRUCTORS 


NGLAND « BRUSSELS, BELGIUM « PARIS, FRANCE «. GENEVA, SWITZERLAND 





Happenings . . . 





leum refining plants in the New Orleans 
and Baton Rouge areas. 


Polyethylene Demand 
Steadily Rising in France 


France has hopes of meeting its in- 
ternal demands for polyethylene by the 
end of 1961. Despite the fact that capac- 
ity reached 17,800 tons per year in 1959, 
demand during the same period was 
about 32,000 to 33,000 metric tons. Total 
capacity for polyethylene production in 
France was about 31,400 metric tons at 
the beginning of the year, and will reach 
51,000 tons annually by the end of 1961. 


Gas Testing Lab Will 
Serve West Coast Refiners 


A new gasoline testing laboratory to 
serve West Coast refiners has been 
opened by Ethyl Corp. in the heart of 
the Los Angeles Basin refining area. 
Ethyl will provide gasoline inspection 
test data and quick service on the analy- 
sis of individual gasoline samples. 

It is equipped to perform all of the 
standard gasoline inspection tests, and 
also to rate diesel fuels for cetane num- 
ber. In addition, the laboratory will be 


able to assist refiners in the maintenance | 


of their knock-testing equipment, to pro- 
vide emergency replacement parts for 
knock-test engines as they may be needed, 
and to cooperate with oil companies in 


their training and educational programs | 
highlighting the importance of gasoline | 


quality. 


Four Companies Picked 
For Helium Conservation 


Four firms have been picked by the | 
U.S. Department of Interior to enter | 


the government’s helium conservation 
program. Contract negotiations for fed- 
eral purchase of helium for conservation 
from the companies will be started im- 


mediately, according to Interior Secre- | 


tary Udall. 
The firms participating are Cities 
Service Helium, 


handle Eastern Pipe Line. These four 


were selected out of a group of 14 that | 


had submitted proposals to enter the 
conservation program. 


Natural Gas Liquids Output 
In December Up 8 percent 


The average daily production of nat- | 
ural gas liquids in December was 8 per- | 
cent above December 1959, according to | 


Helium Conservation | 
Corp., Northern Natural Gas, and Pan- | 





Storage Tank Vent 
Drier GUARDS Liquids 
against Moisture . . 


This 40” desic- 
cant-type drying 
column will pro- 
tect tanks from 
500 gallons to 
50,000 gallons. 
The unit will dry 
vent air to a dew 
point of minus 


100°F. 


Write for 
Complete Details 


W. A. Hammond Drierite Co. 


120 Dayton Avenue, Xenia, Ohio 














‘REXALL CHEMICAL COMPANY 


DIVISION OF REXALL DRUG & CHEMICAL COMPANY 


Current operations of the Rexall Chemical Company are expanding rapidly and 
growth employment opportunities for technical personnel exist in most of the 
following functions and geographical locations. 


PRODUCTION 


(O}el-14-)' 


S and 


PETROCHEMICALS 
& POLYMERS 


Odessa, Texas 
(Under Construction) 


POLYSTYRENE 


Holyoke, Massachusetts 
Santa Ana, California 
Midwest — (Being Designed) 


FINE CHEMICALS 


Kearny, New Jersey 
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PROCESS DESIGN 


PROJECT 
ENGINEERING 


ECONOMICS AND 
PLANNING 


RESEARCH & 
DEVELOPMENT 


Paramus, N.J 


BASIC & DEVELOPMENT 
RESEARCH — POLYMERS 


Scouting Research 
Development Research 
Analytical 

Pilot & Semi-Commercial Plants 
Bench Scale Pilot Plants 


SALES SERVICE 


Application Research 
Technical Service 


For more data on advertised products, use Readers’ Service Cards, last page. 





NO SHARP EDGES 


One lock at HOUDRY KAOSPHERES 
—Houdry Mineral Kaolin 
Cracking Catalyst in spherical 
form—shows why this advanced 
configuration reduces catalyst 
losses and minimizes erosion of 
equipment. There 
are no sharp edges 
to be knocked off 
and lost in the 
form of fines. And 
accordingly, there 


224 


OUR 


PROCESS CORPORATION 
1528 Wainut Street, Philadelphia 2, Pa. 
*Houdry means Progress... through Catalysis 


is far less erosive effect on proc- 
essing equipment. KAOSPHERES 
are fully proved in commercial 
use, as are the full range of cat- 
alysts HOUDRY offers petroleum, 
petrochemical, and chemical 
processors. Inti- 
mate knowledge 
of catalysts is in 
every service, proc- 
ess and product 
HOUDRY Offers. 


For more data on advertised products, use Readers’ Service Cards, last page. 


| Happenings... 


the Bureau of Mines, U.S. Department 
of the Interior. Production by products 
| for the year 1960 increased from the 





| final 1959 figures as follows: total natural 
| gas liquids 7 percent, ethane 24 percent, 
| LPG 5 percent, and isopentane and nat- 
| ural gasoline 6 percent. 


Production of liquefied gases, includ- 


| ing ethylene, at refineries increased 13 


percent for 1960. 

In December, stocks of liquefied gases. 
excluding ethane and ethylene, totaled 
1,048 million gallons, an increase of 190 


million gallons above a year ago. 





Safety First 


Though workers suffer more 
accidental deaths and injuries off 
the job than on, work injuries in 
the last 10 years cost industry the 
equivalent of eight months of pro- 
duction, reports the National 
Safety Council in its 1960 edition 
of “Accident Facts.” The booklet 
shows that during the last decade 
the total time lost from work in- 
juries amounted to nearly two and 
three-fourths billion man-days— 
equivalent to the shutdown of all 
the nation’s manufacturing plants 
for more than eight months. In ad- 
dition, 300 million man-days will 
be lost in future years from work 
accidents that occurred during 
1950-59, the council estimates. 











| December Crude Figure Tops 
| November by 17,000 bpd 


Production of crude petroleum in the 
United States averaged 7,150,000 bpd in 


December, an increase of 17,000 bpd 
over the November average of 7,133.000 
bpd, reports the Bureau of Mines, U.S. 
Department of the Interior. For the 12 
months of 1960, crude production aver- 
aged 7,035,000 bpd, slightly below the 
1959 level of 7,054,000 bpd. 

The indicated demand for all crude 
oil in 1960, averaging 8,098,000 bpd was 
64,000 bpd above the 1959 level of 
8,034,000 bpd. Demand for domestic and 
foreign crude oil in 1960 greater 
than the 1959 levels by 20,000 bpd and 
14,000 bpd, respectively. At the end of 
1960, total crude stocks amounted to 
239,880,000 barrels, compared with 257,- 
129,000 barrels at the end of 1959. Dur- 
ing the year, stocks of domestic crude oil 
decreased 47,000 bpd while stocks of for- 
eign showed only a very slight increase. 

The year 1960 was the first full year 
under the mandatory oil import licensing 
system. Crude oil imports averaged 
1,015,000 bpd in 1960, an increase of 
5.2 percent over the 1959 level of 965,- 
000 bpd. Imports of products, including 
unfinished oils, averaged 804,000 bpd, 1.2 


was 
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WE GOT OUR FEET WET 4 BILLION BARRELS AGO 


4,000,000,000 barrels of oil (even greater quan- 
tities of chemicals) have gushed, gurgled, surged, 
spurted and, in some cases, oozed in precise 
response to Autronic® control loop signals. 

There have been remarkably few troubles 
reported. In the beginning, of course, there were 
the inevitable design bugs. But now, 20,000 loops 
later, the bugs have all been worked out. 

As a result, when you specify Swartwout, you 


get instrumentation that has shown—on the job— 
that it can do the job. You get all the advantages 
of electronic controls and the assurance and 
security that only a decade of field operation 
can provide. 

Swartwout people know electronic instrumenta- 
tion, and they would be glad to share that knowl- 
edge with you. 

Interested? Send for Bulletin A-913. 


SWARTWOUOT DIVISION, CRANE co. 


HOOKSETT INDUSTRIAL PARK + MANCHESTER, NEW HAMPSHIRE 
SWARTWOUT ... World Leader in Electronic Process Control 





moving fast with % CRANE 3 
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7900 Series 


7700 Series 


HAWS 
SAFETY 
FOUNTAINS 


Wash harmful fuels and chemicals from 
eyes and facial areas, instantly! Pre- 
vent discomfort and serious injury. 
Units may be wall or pedestal mounted; 
with hand or foot operated quick-open- 
ing valves. 


7900 Series—Maximum coverage eye/face- 
wash. 6 spray outlets in extra large stain- 
less steel bowl set up soft, drenching mist 
for positive first aid. Large hand valve. 


7100 Series—Eye-wash sends pressure-con- 
trolled streams from chrome plated brass 
heads. Acid-resisting enameled iron bowl. 


7700 Series—Eye/face-wash simultaneous- 
ly sprays water from perforated copper ring 
and fountain heads. Stainless steel bowl. 


HAWS 
SAFETY 
SHOWERS 


Instantly flood 

the body with 
torrents of rushing 
water to wash 
away injurious 
contaminants. 
Your choice 

of single head or 
multiple nozzle 
showers; available 
with hand or foot 
valves. 


Model 8590 — 
Multiple Nozzle 
Shower instantly 
drenches victim from 
all angles. 

Large hand valve. 


WRITE FOR HAWS 
DETAILED SAFETY 
CATALOG TODAY! 


SAFETY EQUIPMENT 


g : ; a product of 
HAWS DRINKING FAUCET COMPANY 
1443 Fourth Street ° Berkeley 10, California 
Export Dept.: 19 Columbus Avenue 
San Francisco 11, California, U.S.A 


| above November 
| crude runs to stills in 1960 totaled 8,067,- 
| 000 bpd an increase of 0.9 percent over 
| the 7,994,000 bpd reported for 1959. 





Happenings . . . 


| percent below the 814,000 bpd reported 
| for 1959. 


Total crude runs to stills in December 
averazed 8,030,000 bpd, 137,000 bpd 
crude runs. Average 


During the year runs of domestic and 
foreign crude increased 24,000 bpd and 


| 49,000 bpd, respectively. 


Stocks of refined products at the end 
of 1960 totaled 510,004,000 barrels, a 
decrease of 43.2 million barrels during 
the month. During the whole year stocks 
of refined products in the 50 states went 


| down by 16.9 million barrels. 


Total demand for all oils in December 
amounted to 11,541,000 bpd, including 
exports of 189,000 bpd and domestic de- 
mand of 11,352,000 bpd. In 1960 total 
demand for all oils increased 2.2 percent 
and domestic demand increased 2.4 per- 
cent. 

The total crude oil capacity of operat- 
ing refineries in December was 9,690,000 
bpd, indicating an operating ratio of 82.9 
percent, compared with 81.4 percent in 
November. 





Register Early 


Delegates attending the 26th mid- 
year meeting of the API Division of 
Refining in Houston are urged to 
register early, so that the meeting’s 
directory to be issued Monday, May 
8 will be as complete as possible. 

Registration will be held Sunday, 
May 7 at the Rice Hotel, the meet- 
ing site. 











Hope Sees No Congressional 


Threat from Energy Study 


The proposed energy study in Congress 
presents no threat to the petroleum in- 
dustry and will confirm “our historic 


| national policy of free choice of fuels by | 
consumers,” Alvin C. Hope, president of | 
| the Independent Petroleum Association 


reports. 


Hope said he knows of no instance 


where Congress, given benefit of facts, | 
has acted unwisely with respect to petro- | 
leum or energy policies. “There is noth- | 


ing which justifies any fear that it will do 
so now,” he added. 


American Oil Sets Perfect 
Safety Record in 1960 


Perfect safety records were set in 1960 
by employes of the Baltimore, Md., and 
El Dorado, Ark., refineries of American 
Oil Co. 

The 12 Oil 


refineries of American 
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paired for 


“OPERATION 





ECONOMY” 





cect Model *‘200”’’ 
valving machine 


1. Economical and simple to operate—Faster 
than manual valving—one operator needed. 

2. Controlled Torque—Uniform leakproof 
valve insertion and reduces valve damage. 

3. Accommodates cylinders from 3 through 16 
inches in diameter and 10 through 60 inches 
in length. Special sizes made on order. 

4. Available in voltages to fit your needs. 











ts gas cylinder 
TESTERS 


1.Keep your cylinders on the Job—Retest 
between charges. 

2. Keep your trucks serving your customers. 
No trips to cylinder Testing Laboratories. 

3. Keep your retesting cost at a minimum. 

4. Keep tester busy—Retest for others. 

5. Standard sizes to fit your needs. 


SEND YOUR INQUIRIES TODAY TO 


| INDEPENDENT ENGINEERINGCO. INC. 
O'FALLON 6, ILLINOIS 
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of Rockwood FOAM protection 
is FREE! et SOE UN meres Redtemat, Deait 


tive. 3 parts Rockwood Foam Liquid, plus 97 parts free 
water, plus 900 parts free air give you a fast low-cost 
fire extinguishing agent for only 1% cents a gallon! 

Rockwood Double Strength FOAM puts out fires 
fast . . . reduces your storage costs . . . reduces ship- 
ping costs too! If you’re using other types of special 
hazard fire extinguishing agents — you may not be 
using the most economical or most effective agent! 
We'll show you how to save on training cost and on 
fire fighting costs — and to fight fires better! Send 
in the coupon below. Tested and listed by Under- 
writers’ Laboratories, Inc. Distributors in all princi- 
pal cities. 


ROCKWOOD SPRINKLER COMPANY 
Portable Fire Protection Department 
510 Harlow Street, Worcester 5, Massachusetts 


Please send me complete information on Rockwood 


ROCKWOOD fire-fighting products. 
SPRINKLER COMPANY 


A Division of The Gamewell Company Company 
A Subsidiary of E. W. Bliss Company SN eee 


Engineers Water... to Cut Fire Losses : in ieee 
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RETURN LINE CORROSION 
MUST BE STOPPED! 


Unheeded build-up of corrosion products and corrosion can 
shorten return condensate pipe life by years... multiply 
maintenance and replacement costs drastically. 


Bird-Archer Amine Treatments, both filming and neutral- 
izing, check severe return line corrosion easily, effectively, 
and economically. After two years of Amine Treatment, a 
Massachusetts power plant making over 250,000 lb. of steam 
per day, enthusiastically reports a 75% reduction in piping 
replacements with the use of only 2 or 3 lb. of Amine 
Treatment daily. 


Return line corrosion must be stopped, and can be stopped. 
Write for Bulletin CP100 and the name of the Bird-Archer 
Service Engineer nearest you. 


BIRD-ARCHER 
WATER TREATING CONSULTANTS 


The BIRD-ARCHER Company, 4337 N. American St., Phila. 40, Pa / New York e Chicago 
The BIRD-ARCHERCO. of California, 415 Brannan St., San Francisco e Offices in Canada and Mex, 
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Happenings... 





worked 24,122,622 man-hours with an 
accident frequency of 2.61 per million 
man-hours last year, according to J. C. 
Ducommun, vice president of manufac- 
turing. 

Employes of the Baltimore refinery 
worked 239,516 man-hours without a dis- 
abling injury. El Dorado refinery em- 
ployes worked 853,675 man-hours with- 
out a lost-time accident. 

The Casper, Wyo., refinery had an ac- 
cident frequency of 0.87 for 1,142,935 
man-hours, and the Whiting, Ind., re- 
finery’s rate was 1.04 for 12,527,391 man- 
hours, more than half of the total man- 
hours for all American Oil refineries. 


AIChE Offers Ideas 


To Better Technical Journals 


Certain deficiencies and a lack of 
uniformity in the presentation of data 
and information concerning calculation 
techniques in technical journals has 
prompted the Machine Computation 
Committee, AIChE, to draw up the 
following recommendations: 

@ Authors should present experimen- 
tal data in terms of a regression equa- 
tion. If a regression equation is not 
presented, then the original data should 
be tabulated. 

@ A statement, in sufficient detail to 
be completely understood, of any or all 
computational algorithms used in solu- 
tion of the equations presented should be 
included by authors. This can consist of 
a listing of the computational steps or a 
conventional logic flow diagram. 

@ Whenever an author has employed 
a computer in any way to derive results 
which are presented by him, a brief 
statement should be included listing the 
type and configuration of the computer 
employed, the coding system that was 
used and the running time per case that 
was required by the calculation. 


U.S. Oil Imports Rise 
Over Last Year 


Oil imports into the United States rose 
in January to 2,042,000 bpd from 1,786,- 
000 bpd in January 1960, according to 
U.S. Census Bureau statistics. Crude im- 
ports amounted to a 1,027,000-bpd aver- 
age in January compared with 818,000 
bpd in January 1960. 

Residual imports in January averaged 
929,000 bpd compared with 852,000 bpd 
a year ago. 


WPRA Awards Second 
Fellowship to Texas A&M 


A $2,500 fellowship, the second to be 
established by Western Petroleum Refin- 
| ers Association, has been awarded to 
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Oakite bes by = 
soak tank method 
cuts bundle 


cleaning costs 70% 


Clogged almost solid with caked-on carbon, heat exchanger 
tube bundles took their toll on muscles and cleaning budget 
at one refinery. Hand sawing just one 60-tube, 12-foot bundle 
cost $392 in labor alone 

Refinery engineers called in the Oakite man. The ECP 
for this refinery included a recommendation to soak ex- 
changer bundles in a hot solution of Oakite Compound 
No. 85. Now, there's no back-breaking manual labor needed. 
Bundles come out of the tank far cleaner than when handled 
manually, and the cost per bundle is only $120 including 
labor and Oakite material. 

WHAT IS OAKITE ECP? It's an Engineered Cleaning Program 
that stresses chemical cleaning. It’s engineered specifically 
for your refinery, for your cleaning problems, and for each 
cleaning operation—tower by tower, valve by valve. 

The Oakite engineer lends personal and experienced super- 
vision to each phase of the program. He supplies detailed 
instruction based on practical knowledge of refinery clean- 
ing needs. Each Oakite ECP is backed by a laboratory con- 
centrating on chemical cleaning research, by materials known 
to make short work of refinery soils, by proved methods. 
Send for booklets. Oakite Products, Inc., SOB Rector Street, 
New York 6, N. Y. 


Export Division Cable Address: Ookite 


Technical Service Representatives in 
Principal Cities of U. S. and Canada 


Est. 1909 
‘years’ leadership in industrial cleaning 
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bl 
1 24 nam eC Petroleum and petrochemical processors know 


e they can rely on A. O. Smith. They know 
that A. O. Smith has the big facilities to 
1 i j V eC on oe eC build any type and size pressure vessel... 
the big capabilities to combat the problems 
3 9 » involved in any process. 

That’s why we welcome your big problems. 
re 12a 1 1 y You furnish the process and the industry’s 
most experienced staff of research scientists 

will help you analyze operating conditions - 


because A. 0. Smith has the big resources make recommendations as to the design, ma- 


terial and fabrication best suited to your 


to solve the big problems in pressure vessel design needs. A. O. Smith’s master workshops carry 









AOSmith 


CORPORATICON 





ATOMIC AND PROCESS 
EQUIPMENT DIVISION 


Act i vV ‘ ‘ 











on from there, using every advance known to 
modern technology. And from raw material 
to finished product, vessel production is gov- 
erned by the strictest standards of reliability. 


To put these big resources to work for you, 
contact your nearest A. O. Smith office. 


WANT TO KNOW MORE ABOUT US? Then write 
for our new brochure titled, “From Arc to 
Atom.” It tells all about the Atomic and 
Process Equipment Division of A. O. Smith 

the complete story on the Division’s facili- 
ties and capabilities. 


EVERYTHING IN VES- 
SELS — Reactors, heat 
exchangers, towers, au- 
toclaves, tanks ... in 
carbon steel, stainless 
steel or other various 
metals and in protective 
linings of glass-fused-to- 
steel. Construction flex- 
ibility assures a vessel 
that fits your process. 
You never have to 
adapt your process to fit 
A. 0. Smith equipment. 


QUALITY CONTROL — 
A.O. Smith's high stand- 
ards for product excel- 
lence are a direct result 
of its extensive ‘“‘all-see- 
ing” test program. This 
summer an 8-million-volt 
linear accelerator will 
be installed at the Mil- 
waukee plant. it will 
permit faster, more thor- 
ough radiographic _in- 
spection of welds in 
heavy pressure vessels. 





| Happenings .. . 





WHY PETROLEUM PROCESSORS 
ARE BEGINNING TO GENERATE 


Texas A & M College, College Station, 
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THEIR OWN GAS SUPPLY 


The new “packaged” type generator developed 
by Gas Atmospheres engineers, that drastically 
reduces gas costs even for minimum users, is 
a big reason why more petroleum processors 
are generating their own gas. 


INCREASED USE OF GAS, too, is a factor. The 
more gas required the greater the savings. 
Instead of an “‘incidental”’ it becomes a major 
area of cost reduction. 


FACTORY-TESTED SYSTEMS that come com- 
pletely assembled can be put “‘on line” in a 
fraction of the time formerly required. No job- 
site construction is required. 


STEP UP IN UNIT SERVICE providéd by Gas 
Atmospheres’ Service Department to eut down 
time to an absolute minimum on any make 
of generator is another reason why generators 
are selling better in the petroleum industry. 


Texaco, Inc. uses this 10,000 cfh nitrogen[{[carbon dioxide 
Gas Atmospheres generator in the production of oil 
additives. A new 20,000 chf unit was recently delivered. 


PACKAGED GAS SYSTEMS are designed and 
built for the production of nitrogen, carbon 
dioxide, hydrogen, inert, reducing and anneal- 
ing gases, as are complete drying and purifica- 
tion systems, by Gas Atmospheres, Inc., 3855 
West 150th Street, Cleveland 11, Ohio. 
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Texas. 

Study under the fellowship, which will 
be granted to a graduate engineering 
student interested in highway engineer- 
ing, and particularly asphalt technology, 
is expected to begin sometime this sum- 
mer. 

The first WPRA fellowship, also for 
$2,500, was recently awarded to the Uni- 
versity of Michigan, and the association 
hopes that additional fellowships can be 
established in other colleges and univer- 


sities. 


OCAW-Amoco Contract 


Extended One Year 


OCAW Local 4-449 has notified the 
American Oil Co. at Texas City that the 
present articles of agreement will not be 
opened this year, according to B. F. 
Babin, plant manager. 

Babin explained that this means the 
present contract, due to expire June 30, 
1961, will remain in effect until June 30, 
1962. 

Provisions of the company’s severance 
allowance plan, also due to expire June 
30, 1961, have been extended until June 
30, 1962, Babin added. 


Report Shows Decrease 
In Injury Frequency Rate 


Intensified efforts by chemical manu- 


| facturers to improve on-the-job safety 


practices resulted in a decrease in the 
frequency rate of industrial injuries last 
year as compared to 1959, according to 
a report released by the Manufacturing 


| Chemists’ Association. 


The association stated that the fre- 


| quency rate of injuries due to in-plant 


accidents declined from 3.38 per million 


| man hours worked in 1959 to 3.19 per 


million man hours worked in 1960. 


Bright, Broad Oil Industry 
Predicted by Gunness 


The petroleum industry’s present is 
“sound, solid and vigorous” and its fu- 
ture is “bright, broad and promising.” 
This statement was made by Robert C. 


Gunness, executive vice president of 


Standard Oil Co. (Indiana) at the North 
American Gasoline Tax Conference in 
Chicago. 

He said the nation’s oil industry today 
is “doing a remarkable job in fulfilling 
its primary resp%nsibility—supplying 


PETROLEUM PROCESSING PETR 


more than 70 percent of the energy the 
nation consumes.” At the same time, the 
industry “is pushing vigorously in new 
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NEW STANDARD ror 196! 


Smith Forged Steel Flanged End Valves 
150+ and 300* series-sizes 4"-2” inclusive 
A.S.A. face-to-face dimensions 


These new, improved SMITH Valves are You can rely on SMITH Valves for 1961 to give 
of solid forged construction — no welded-on _—you better performance than ever before — per- 
flanges! A 105 Grade 2 Carbon Steel insures formance that means longer, trouble-free life in 
the ultimate in uniformity and quality. service with the very minimum maintenance cost. 








These Operating Features 
are standard on all 
1961 SMITH VALVES: 


¢ Moly-Disulphide lubricated 
operating nut 


1200° F. Inconel wire 1 } i sr 
reinforced packing ; ee ae ieee 





Flexitallic body-bonnet 
gasket joint 


Stellite-faced seats — 
500 BHN gate 


Heat treated stem — 
rolled stem threads 


Stainless steel 
eyebolts and nuts 


Forged gland and 
stainless steel 
gland follower 








MGM MME MMBFORGED STEEL Si a a a oe 


Complete factory stocks 
available at Los Angeles, 
Houston and Worcester 


NEW ENGLAND VALVE CORPORATION 


41 Jackson Street © Worcester, Massachusetts 


New England Valve Corporation of Canada, Ltd. @ Factory and Offices: 1862 Mattawa Avenue, Summerville, Ontario 
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ElectriK Tel-O-Set—the true 2-wire system 
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This ‘Loop Snooper” adds to the extraordinary ease of installation 
and maintenance you'll find in the ElectriK Tel-O-Set System. 
It's a portable test instrument that can accurately check .. . from 
the control panel . . . any Tel-O-Set unit in the field, to make sure 
signals are being received and sent exactly as they should be. 
Or it can operate and check a recorder chassis, indicator chassis or 
controller on the bench, with local power. The “Loop Snooper” 
removes trial and error from installation and maintenance, 


SIMPLEST TO INSTALL, ADJUST AND MAINTAIN 


The ElectriK Tel-O-Set System has many features 
that save time in getting on stream, and keep 
maintenance to a minimum. For example, all 
process connections are isolated from the inside of 
Tel-O-Set transmitter and transducer cases, so that 
you can mount, pipe and wire the instruments 
without removing their covers. Instrument chassis 
can be removed for servicing without breaking any 
external process or electrical connections. Stand- 
ardized parts and extensive use of quick-connect 
and plug-in design cut downtime and spare parts 
requirements. 


No external power is required at any field-mounted 
Tel-O-Set instrument; line power is connected only 


at the receiver. Two-wire d-c transmission eliminates 
shielding and further reduces installation costs. The 
4-20 milliamp signal range gives a live zero through 
the use of readily available reliable transistors. 


Your nearby Honeywell field engineer can tell you 
how ElectriK Tel-O-Set advantages relate to your 
particular control requirements. Call him today 

he’s as near as your phone. Or write to 
MINNEAPOLIS-HONEYWELL, 21 Penn Street, Fall 
River, Massachusetts. 


Honeywell 


HONEYWELL INTERNATIONAL Sales and Service offices in all principal cities of the world. Manufacturing in United States, United Kingdom, Canada, Netherlands, Germany. France, Japan. 
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LEAKING MOTOR 
VALVES CAN BE 
THE DIFFERENCE ... 
BETWEEN SUCCESS 
OR FAILURE 
OF A GAS 
PROCESSING 
PLANT 


THE PARQUIP 
CUP-SEAL VALVE 


ONLY PARQUIP 

















PROCESS ENGINEERING IS AN EXACT SCIENCE . Capable of predicting 
process performance to a degree as accurate as the analyses upon which calculations are based. 

A PLANT TO PERFORM A PROCESS as determined by the engineer is a combination 
of mechanical components . . . When mechanical components do not perform properly, 
the process cannot succeed. A successful plant is one properly process engineered and built 
with mechanical components that reliably perform. 

LEAKAGE THROUGH CLOSED MOTOR VALVES 
past that it was accepted and endured . . . Has destroyed the efficient operation of many 
gas processing plants. 

PARTICULARLY VULNERABLE TO LOSS OF PRODUCT THROUGH MOTOR 
VALVE LEAKAGE ARE THE ADSORPTION TYPE HYDROCARBON RECOVERY 
PLANTS ... A relatively small amount of valve leakage here can COMPLETELY 
SABOTAGE plant recovery; such leakage is difficult to detect, and the process engineer 
stands to get the blame for the failure of the plant to perform. 

ADSORPTION TYPE HYDROCARBON RECOVERY PLANTS have three basic steps 
.. . ADSORPTION, to strip the product from the stream . . . VAPORIZATION, to remove 
the adsorbed product from the adsorbent . . . CONDENSATION, to reduce the product 
carried by the regeneration gas to liquid . . . This liquid is the product . . . The 
revenue from the plant. 

VALVE LEAKAGE IS A “CHAIN REACTION” TYPE OF PRODUCT LOSER ... 
Hot regeneration gas is used to vaporize the product from the adsorbent, thus the regeneration 
gas carries 100% of the product before condensation . . . A pressure differential exists 
between the lean main stream gas and the rich regeneration stream; thus, any valve leakage 
results in a mixing of the two streams. Loss of condensable vapors from the regeneration 
gas is a direct loss of product . .. Addition of lean main stream gas to the regeneration gas 
reduces condensation efficiency . . . Addition of regeneration gas to the main stream ahead 
of the bed on adsorption pre-saturates the adsorbent to effectively reduce adsorption ef- 
ficiency . . . Loss of hot regeneration gas ahead of the bed on regeneration reduces the rate 
of heat input, which lengthens the time required for regeneration . . . This results in fewer 


cycles per day, directly reducing production. PRODUCT LOSS THROUGH VALVE 
LEAKAGE IS NEEDLESS! 


PARQUIP CUP SEAL VALVES DO NOT LEAK! 


ONLY PARQUIP MAKES THE CUP SEAL VALVE... THERE IS NO OTHER 
VALVE LIKE IT! .. . IT IS THE ONLY VALVE WITH A METAL SEAT PLUG SO 
DESIGNED THAT IT ELASTICALLY DISTORTS TO FIT THE SEAT, REGARDLESS 
OF THE DEGREE OF DISTORTION OF THE VALVE BODY DUE TO HIGH 
TEMPERATURE ... THE PARQUIP CUP SEAL VALVE IS THE ONLY VALVE 
DESIGNED SPECIFICALLY FOR USE IN GAS PROCESSING PLANTS ... ACTUAL 
FLOW AREA THROUGH THE PORTS IS APPROXIMATELY 150% OF THE PIPE 
AREA TO PROVIDE THE MINIMUM POSSIBLE PRESSURE DROP ... THERE ARE 
NO USELESS GUIDES TO OBSTRUCT FLOW! 

PRESSURE DROP COSTS MONEY! ... VALVE LEAKAGE COSTS MONEY! 

PARQUIP CUP SEAL VALVES ARE THE ANSWER 

Made in two, three, four, and six inch sizes; hammer nut union body or standard 
flanged . . . Rated at 1500 PSI working pressure at 600 degrees F. 


Write PARQUIP INC., 3030 MAX ROY STREET, HOUSTON 24, TEXAS 


PARQUIP INC. 


ef il | ps P. 0. BOX 7496 + 3030 MAX ROY STREET 
“St HOUSTON 24, TEXAS 


OIL & GAS CONTROLS PHONE UNderwood 9-3658 
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Happenings . . . 





directions, as in its development of the 
whole field of petrochemicals.” 

As for the future, world-wide popula- 
tion increases, rising standards of living, 
and the accelerating technological revo- 
lution carry with them the “certainty of 
an expanding use of petroleum and its 
thousands of products,” Gunness pointed 
out. 

In 1969, Gunness said, U.S. demand 
for petroleum will be 4 million bpd 
an increase of 
168 million gallons per day. Standard 
Oil (Indiana) forecast the 
growth rate of the domestic industry at 
about 3.5 percent annually over the next 


above the present level 


economists 


10 years on the average. Nevertheless, 


| excess supply is the central problem of 
| the oil industry today, Gunness said. 





. So commonplace in the | 





Tear Sheets—Reprints 


Handling costs compel Gulf 
Publishing Company to make a 
charge of 10 cents per page 
(minimum 25 cents) for all 
TEAR SHEETS ordered. Such 
tear sheets will be sent, when 
available, if cash (or company 
requisitions) is sent with the 
order. 


Small, individual orders for 
REPRINTS of articles will 
carry a 50-cent charge per copy 
WHEN AVAILABLE. Cash 
(er company requisitions) must 
also accompany these orders. 
The $1. price on some of our 
larger reprints will, of course, 
continue to apply. 


These price rules do not af- 
fect quantity orders (starting 
at 100 copies) of any article 
printed. Prices for these will be 
quoted upon request. 


Address: Reprints, 
Petroleum Refiner, 
Box 2608 


Houston 1, Texas 
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NATIONAL AIROIL BURNER CO., INC 


e 1284 E. Sedgley Ave. « Philadelphia 


National Airoil offers IMPROVED 
Model CP Vertical Firing Combustion Units 


Here’s big news! Now available 
is the improved National Airoil 
Model CP Vertical Oil Firing Com- 
bustion Units, ideally suited for use 
with stills, heaters, super-heaters, 
vaporizers, air-heaters, and other 
process furnaces in refineries, oil 
producing fields, and chemical 
plants. The units are used exten- 
sively in vertical and horizontal 
tube heaters of either cylindrical or 
box types. The units also are avail- 
able for gas fuel and combination 
gas and oil. 

These modern CP oil units have 
added features that result in: 


More stable fuel ignition. 


Higher economy of oil combustion 
with a minimum of excess air. 


Cleaner flames without dripping on 
heavy fuel oils. 


Flame patterns commensurate with 
furnace shape and arrangement of 
heat absorbing surfaces. 


~ 





e Maximum radiation of heat from 
oil flame. 


e Susceptibility to a varying demand 
of heat load. 


National Airoil CP oil units are 
available in six standard sizes that 
readily take care of the range of 
capacities most frequently specified. 
Two other special sizes are available 
for unusual conditions. 

The units can be supplied to per- 
form on natural or forced draft. On 
natural draft, they can be adapted 
to automatic combustion control, 
working the secondary air register. 
A different adjustment can regulate 
forced draft. 

Where required, the CP units can 
be equipped with the dependable 
National Airoil Pilot-igniter Gas 
Burner for either continuous burn- 
ing at 1% of the total heat load, or 
for intermittent operation as for 
ignition or start-up. Also, they can 
be furnished with the reliable 
National Airoil Electric Ignition 
System as used in chemical plants 
throughout the world. 
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You may wish to check certain items 
in this advertisement and forward 
to those concerned in your company. 


ROUTE TO: 




















Vertical cylindrical oil heaters per- 
form more satisfactorily when oper- 
ated with National Airoil CP Com- 
bustion Units. 


National Airoil CP Combustion Units 
are ideal for use on horizontal tube, 
box furnaces like the one pictured 
here. 


A National Airoil Representative 
will be happy to discuss how these 
improved CP combustion units will 
assure increased performance in 
your installation. Descriptive litera- 
ture is available. Write today. 
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NOW... 


even better than ever 
Nicholson Thermostatic Steam Traps 


Steam Saving 


BAFFLE’ 


Live steam, entering the trap, is instantly deflected upward and 
away from the orifice to surround the bellows. Faster snap-close 
action occurs, positively preventing live steam loss. Maximum 
steam-saving efficiency . . . confirmed by recent tests. 

This makes a fine trap even better . . . a trap you could always 
depend on for powerful, intermittent discharge, positive shut-off 
. .. and up to 6 times the capacity of ordinary traps. If you would 
like to try one free, ask your Nicholson representative . . . or write 


directly to us. 
Our 


t U.S. Testing Co. Report #75955, December 26, 1960. °*Patent applied for. ste) ny 


W. H. NICHOLSON and COMPANY Urdu 
12 Oregon Street « Wilkes-Barre, Pa. 
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NewBarge Unloading Device 
Cuts Hose Handling Hazards 


The first barge unloading device of its 
kind in the US. that eliminates hose 
handling hazards is in operation at the 
Standard Oil Co. (Indiana) river termi- 
nal, Jefferson City, Mo. The device is a 
jointed swivel arm which can be lowered 
or raised, swivelled or turned in any di- 
rection. 

This unique unloading unit does away 
with costly stairs, operating platforms, 
and hose handling. Additional advan- 
tages include the improved safety factor 
resulting from elimination of the need 
for hoisting hoses and the economy factor 
of making hoses no longer necessary. Use 
of the unloading device may also permit 
an increase in the pumping rate. 

The unloading arm is constructed of 
two lengths of 6-inch aluminum tubing, 
one 20 feet long and another 23 feet long. 
These are joined by an aluminum swing 
joint. Another swing joint is located at 
the receiving end of the unloading arm, 
enabling the barge connecter to be flexi- 
ble and easily attached to the barge’s 
manifold system. The entire arm has a 
“boarding-house reach” of more than 40 
feet. 

The unit is mounted on top of a steel 
pile cell on a rocker arm arrangement 
which also swivels. To the rear of the 
rocker arm fulcrum are weights which 
balance the entire assembly, allowing it 
to be positioned with ease by one man. 
Two of the new unloading arms are avail- 
able at the terminal, one for light oil 
products and another for heavy. 


Gas Industry to Continue 
Share of Feedstock Supply 


The gas industry can expect to con- 
tinue to supply the refining industry with 
its share of feedstocks and share in the 
projected motor gasoline growth, C. H. 
Kollenberg, manufacturing coordinato1 
for Humble Oil & Refining Co., stated 
at a recent meeting of the Natural Gaso- 
line Association of America. 

Kollenberg went on to say that the 
natural gas liquids industry can expect 
to improve its position as refinery feed- 
stocks supplier with increased emphasis 
on lighter fuel products production, pe- 
troleum specialities and chemical raw 
stocks. 


Economics Course Offered 
Through Correspondence 


Enrollment is open to qualified civil- 
ians in business, industry and the profes- 
sions in a graduate-level correspondence 
course entitled “The Economics of 
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Custom designed Peabody 
components provide efficient, 
safe and lower-cost 
operation—continuously ! 


As one of the oldest, most 
experienced manufacturers of 
remote interlocked burner light-off, 
sequence and safety control sys- 
tems, Peabody offers valuable assist- 
ance in the design of your present or 
future boiler or process plant. A 
Peabody System Control includes 
every essential for modern, unat- 
tended automatic operation. Your 
nearby Peabody representative will 
supply details—include him in your 
planning by calling or writing today. 


fee EERING CORPORATION 


VENUE, NEW YORK 16, N.Y. 


SUBSIDIARIES 
in England: PEABODY LIMITED in Canada: PEABODY 
ENGINEERING CORPORATION OF CANADA LTD. 
1-043 
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NOW 


competitively priced! 


NEW 


INDUSTRIAL COOLING 


FAN 


featuring 
“QUICK-SWITCH” 
BLADES 


Blades can 
be installed 
after hub is mounted 
on drive shaft 


Performance, construction, and 
price make this the “best buy” in 
industrial fans! Delivers more CFM 
with less H.P. Features a ductile 
iron hub, removable blade retention 
caps, heat treated aluminum alloy 
blades with constant chord width 
and flanged ends. 4, 6 and 8 bladed 
fans available in 54” to 120” diam- 
eters. Maximum tip speed is 15,000 
ft./min. Easy to install . . . easy to 
maintain. For complete details, 
write: Koppers Company, INc., 
5104 Scott Street, Baltimore 3, Md. 


-Aenomasten 
“Fans 


® 
Engineered Products Sold with Service 
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National Security.” The Industrial Col- 
lege of the Armed Forces is sponsoring 
the course, which is under the direction 
of the Joint Chiefs of Staff. The college 
conducts courses of study in the economic 
and industrial aspects of national security 
under all conditions and in the context of 
both national and world affairs, giving 
consideration to the interrelated military, 
logistical, administrative, scientific, tech- 
nological, political, and social factors af- 
fecting national security. 

Qualified persons interested in taking 
the course are urged to apply to the 
Commandant, Industrial College of the 
Armed Forces, Washington 25, D.C., 
ATTN: Correspondence Course Division. 


Soviet Oil Threat Expected 
To Reach Climax in '63 


The main threat of Soviet oil in world 
markets will probably reach a climax 
sometime in 1963, by which time 40-inch 
crude lines will have been completed 
to carry Russian oil to coastal points, 
according to George F. Getty, II, presi- 
dent of Tidewater Oil Co. 

Some common action could be blocked 
by antitrust law in Western nations. In 
a few years, after attaining good anti- 
trust laws, all our Western European 
markets may be lost, Getty said. 


Resid Imports for January 
Total 24.5 Million Barrels 


January’s residual fuel oil imports for | 


domestic consumption, including military 


imports, amounted to 24,567,128 barrels, | 
or 792,488 bpd, reports the Oil Import | 
imports were | 
563,919 bpd in December 1960 and 723,- | 
834 bpd in January 1960, according to | 


Residual 


Administration. 
OTA. 
- Changing Times - 


India imports 22,255 tons of products, 
mainly diesel and kerosine, from the 


Soviet Union, according to Oil Minister | 
Malaviya. During the next four years, | 
about 7,500 bpd will be imported from | 


U.S.S.R. 


About $10 million will be invested by 


Continental Oil Co. in exploration, pro- 
duction, manufacturing and marketing in 
Texas this year. The figure does not in- 
clude overhead costs such as payrolls and 
operating expenditures. 


Contracts for jet fuel for the second 
half of this year are being made by the 
Military Petroleum Supply Agency on 
bid comparisons made by electronic com- 
puters. 


For more data on advertised products, use Readers’ Service Cards, last page. 








A GREAT NAME IN THERMOMETERS 
a 
ELELTE EEL ETTEEET IEE 3 RRR 


Mercury Actuated 
Temperature Indicating Instruments 


A—4¥2” DIAL THERMOMETERS: Made in 3 types 
to suit any requirements. Rigid stem, wall or 
flush mounted, 11 inches of scale reading. In- 
terchangeable with standard industrial separ- 
able sockets. Stem can be placed at any angle 
and case can be rotated to any readable 
position. 


B—RECORDING THERMOMETERS: Twelve inch 
die-cast aluminum case with black finish. Single 
or multiple pen construction. Electric or spring 
wound clock, 24 hour or 7 Day Revolution. Flex- 
ible Armor and bulb of stainless steel. Ranges: 
—40 +950° F or Equivalent in °C. 
C—INDUSTRIAL THERMOMETERS: Red-Reading 
Mercury—Extruded brass case—chrome finish. 
Ranges: —40 + 950° or Equivalent in °C. 


D—RED-READING MERCURY LABORATORY THER- 
MOMETERS: Thoroughly annealed for permanent 
accuracy. Complete line A.S.T.M. and fractional 
division types. 


FOR COMPLETE INFORMATION WRITE FOR CATALOG 


Ue me 
RARE SIO NN 
PALMER THERMOMETERS, INC. 
Cincinnati 12, Ohio « MElrose 11500 
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ANNOUNCING 


New efficiency means you can 





a new level of 
competence in the 


now handle many mixing jobs 


less power. 


seaueaitnetteteasnceenieeereececneee 














Shock overloads 
can't damage 
mixer drive. Grip- 
Spring assembly 
between gear and 
drive shaft lets 
gear slip if over- 
loaded more 

than 50%. 





New ‘super-pitch prop / 

delivers up to 45% more fluid i 

flow than previous LIGHTNIN 
gear-drive models . . . higher 
impeller head in direct-drive models. 


j with a smaller model drawing 





mixing of fluids 


You get more work out of these all-new LIGHTNIN 
propeller-type mixers. 

They'll handle bigger batches, heavier mate- 
rials, or do the job faster — without using more power. 

Often a smaller, lower-cost model will do the 
job you want done—on Jess power than you've been 
using. That’s how efficient they are. 

And that’s not all. In normal use, you won't 
have to lubricate these mixers for five years. 

Overloads can’t hurt the gear drive. 

The chemical plant motor is standard, at no 
extra cost. 

You can install closed-tank models on smaller 
tank flanges to save money and space. 

The stuffing box gives you a new high in seal- 
ing and in repacking ease. Or a standard rotary 
mechanical seal squelches leaks from vacuum to 
200 psi, from —120° to +485° F—and can be 
replaced in minutes if ever necessary. 

They’re ready in eight sizes from 4 to 3 hp, 
gear drive or direct drive. Ask your LIGHTNIN 
Mixer representative for details. His mame is in 
Chemical Engineering Catalog and in the yellow 
pages of your telephone directory. Or write us for 
descriptive Bulletin B-521. 


FOR OPEN TANKS. Notice how PORTABLES. Simple, quick- 
we've moved the lower bearing acting shaft chuck is always 


up out of the mixer base, away 
from the splash of tank contents. 
That's only one of many fea- 
tures in this all-new line. Fully 
described in Bulletin B-521. 


above liquid level. New index- 
ing makes it a snap to set mixer 
at the correct angle. In nine 
sizes, Ve to 3 hp, gear drive or 
direct drive. Request Bulletin 
B-520. 


“Lohtotn Mixers. 


MIXCO fluid mixing specialists 
MIXING EQUIPMENT Co., Inc., 164-4 Mt. Read Bivd., Rochester 3, W. Y. 


In Canada: Greey Mixing Equipment, Ltd., 100 Miranda Ave., 


Toronto 19, Ont 


in Europe: Lightnin Mixers, Ltd., Poynton, Cheshire, England 








connect laterals under pressure 


quickty SAFELY simpry 


with the 


MUELLER NO-BLO METHOD 


@ Only these simple operations 


are needed to quickly connect a 4" 


lateral under pressure to a steel line 


with a No-Blo Flanged Tee. 


1. WELD 


Remove cap and loosen plug. Weld 
Flanged Tee to line. Weld lateral to 
Flanged Tee. Complete lateral to first 
shut-off. Test welds with soapsuds. 
Bolt gate valve—hand tight—to fitting 
and open valve. 


2. ALIGN 


Attach alignment tool and completion 
plug to shaft of H-17235 Stopping 
Machine. Bolt machine—hand tight— 
to gate valve. Align machine and 
valve with fitting. Insert plug into fit- 
ting and tighten bolts. Mark position 
of machine on valve. Remove comple- 
tion plug and machine. 


3. ASSEMBLE 


Bolt adapter to CH-6 Drilling Machine. 
Advance boring bar with rapid feed 
hand crank. Attach cutter arbor, pilot 
drill and shell cutter to boring bar. 
Retract boring bar to rearmost posi- 
tion. Bolt machine to the open gate 
valve. 


Write for complete information 
and specifications. 





H-17235 STOPPING MACHINE 


@ Large lateral line connections can be made to 
existing lines in just a few minutes when your crew 
is equipped with a Mueller CH-6 Drilling Machine 
and H-17235 Stopping Machine. These compact 
machines are ideal for connecting 3” and 4” lines 
under pressure. Automatic operation of the “CH-6” 
simplifies the operator’s job, assures safe operation 


and saves time. 


4. CUT 


Test set-up for pressure tightness. Ad- 
vance boring bar until pilot drill almost 
contacts line. Set amount of cut need- 
ed and engage automatic feed. Mount 
air motor on machine and open throt- 
tle. (““CH-6" will automatically make 
cut and disengage feed without su- 
pervision.) Lateral now in operation. 
Retract boring bar to rearmost posi- 
tion. Close gate valve and remove 
machine. 


These machines and fittings are just 

a small part of Mueller’s complete system 
of No-Blo products—products especially 
designed for working with fluids 

under pressure. 


CH-6 DRILLING MACHINE 


makes cuts from 2” to 6 

shell cutters designed for cutting any type pipe 
up to 24” boring bar travel 

for pressures to 1440 p.s.i. at 100° F 

for temperatures to 500° F. at 1250 p.s.i 
features automatic operation without supervi 
sion 

automatic feed disengagement and over-travel 
protection 

direct reading tool position and feed indicators 
. telescopic design for handling ease 
self-adjusting boring bar packing 

for power operation with air or gasoline engine 
drive unit 

may also be operated by hand 


6. CAP 


Fasten inserting tool and completion 
plug to shoft of ‘‘H-17235."’ Bolt ma- 
chine to gate valve in same position 
as marked. Open gate valve and in- 
sert plug solidly into top of fitting. 
Test tightness of plug with bypass 
valve. Release plug and remove ma- 
chine and gate valve. 


Position gasket on flange of fitting. 
Bolt completion cap firmly in place. 
Test entire set-up with soapsuds. Con- 
nection now completed and ready for 
backfilling. 


MUELLER CO., 


ay DECATUR, ILL. 


Factories at: Decatur, Chattanooga, Los Angeles; 
in Canada: Mueller, Limited, Sarnia, Ontario. 





AN 


Anti s 2,4 


WHIRLEX heavy duty fans are 
specifically designed to meet 
your particular application. 

A wide variety of designs, 
metals, linings, and installations 
are available to you. 


Write for bulletin #FA-119 


FLY ASH ARRESTOR 
CORPORATION 


205 North ist Street / Birmingham, Alabama 
1355 Market Street 420 Lexington Avenue 
San Francisco 3, Calif. New York 17, N.Y. 





Bag Collectors @ Mechanical Collectors e Wet Collectors 
Induced Draft Fans e Forced Draft Fans ® Exhaust Fans 
Self Supporting Stacks ® Duct Work 


For more data on cdvertised products, use Readers’ Service Cards, last page. 





Changing Times 


(continued) 


Furukawa Chemical Co. asks Japanese 
government approval of 35 percent in- 
vestment by Amoco Chemical Co. that 
would double Furukawa’s capital. 


The national fuels policy will be stud- 
ied by a five-member committee named 
by Texas Gov. Price Daniel, chairman of 
the Interstate Oil Compact Commission. 
The group will also study area price reg- 
ulation proposals. 


U.S. Commerce Department reports 
show that cash dividend payments by 
oil refiners for February amounts to $6.2 
million, compared with $3.9 million in 
February 1960. 


A license for the manufacture, use and 
sale of certain synthetic rubbers is 
granted Shell Chemical Co., Ltd., 
London, by Goodrich-Gulf Chemicals, 
Inc., Cleveland, Ohio. 


The annual world production of crude 
oil exceeds 1,000 million tons for the first 
time. Figures released by the Petroleum 
Information Bureau (Australia) show 
that the new record production figure of 
1,052 million tons was achieved in 1960. 
It was 73 million tons more than the 
previous year’s production. 


An agreement is made between Ethyl 
Corp. and Catalysts and Chemicals, Inc., 
Louisville, Ky., to cooperate in research, 
development, and testing of catalysts for 
use in catalytic converters for automobile 
exhaust gas. 


One, and possibly two, students from 
Africa will receive full tuition to Rens- 
selaer Polytechnic Institute, beginning 
September 1961, in cooperation with the 
African Scholarship Program of Ameri- 
can universities, according to James F. 
Newman, director of admissions at Rens- 
selaer. 


Stockholders of Pacific Chemical & 
Fertilizer Co. approve offer by Union 
Oil Co. to buy Pacific’s main Honolulu 
factory site and stock in the subsidiary, 
Pacific Guano, for $6.5 million. 


Humble Oil & Refining Co.’s marine 


| manufacturing and supply divisions are 

| transferring their headquarters to Hous- 

| ton this month. They have been stationed 
in New York since January 1. 


Texaco, Inc., on the West Coast, is 
dismissed from antitrust suit begun in 
1950 against seven oil majors by USS. 
District Judge James H. Carter. 


Sun Oil Co. sets its budget for 1961 at 
$131 million, 23 percent higher than 
1960’s spending of $106.6 million. 


The Ohio Oil Co. is planning to spend 


| $15 million in Southern Michigan this 


year. Among other things, refining will 


| receive much of the money. Ohio Oil’s 
| subsidiary in Michigan is Aurora Gaso- 
| line Co. 
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Build your FLUID!ICS* library 


PERMUTIT 
AUTOMATIC 
VALVELESS 
GRAVITY FILTER 


Automatic valveless gravity 
filter: Costs up to 45% less 
than conventional filters. Also 
saves money after installation, 
because it operates automat- 
ically without a single valve, 
agitator, pump, flow control- 
ler, or even an attendant op- 
erator. Bulletin 4351. 


Permutit® Precipitator: Saves 
about 50% in ground space, 
50%-75% in time of treat- 
ment, and 10%-40% in cer- 
tain chemicals and adsorbents, 
compared to conventional re- 
action and settling tank. Com- 
plete facts on operation and 
application. Bulletin 2204C. 


Spray Tye Decorating Heater 


PERMUTIT 


Deaerating Heaters: Designed 
for removal of carbon diox- 
ide and oxygen from boiler 
feedwater. Permutit offers 
both Spray Deaerators, Bul- 
letin 2357 and Tray Deaer- 
ators, Bulletin 4732. 


Water treatment chemicals: 
Permutit offers an extensive 
line of specialized chemicals. 
Typical data available: Bulle- 
tin CS-105 on Wisprofloc-20 
Coagulant Aid, Bulletin CS- 
111 on Neutralizing Amines, 
Bulletin CS-110 on the Per- 
mutit Briquet System. 
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PERMUTI 


Standard packaged deminer- 
alizers: Factory-assembled, 
systems ready to connect and 
operate. For summary of ap- 
plications, plus data on mixed- 
bed, two-step, non-regenerable 
and skid-mounted units, send 
for Bulletin 4721. 





High-capacity water soften- 
ing: New Permutit® Model BD 
Softeners answer need for 
more soft water at lower cost. 
Details on operation, specifi- 
cations and performance are 
in Bulletin 4696. Industrial 
water softening with Permutit 
automatic equipment, Multi- 
port Valve,® cation exchange, 
(zeolite) sodium cycle, sys- 
tems and operation is de- 
scribed in Bulletin 2386. 


PERMUTIT 
ION EXCHANGERS 


lon exchangers: From Per- 
mutit—the only company to 
manufacture ion exchange 
resins and the equipment in 
which they are used—you can 
get a brief manual on use of 
ion exchange as a unit process 
for purification, recovery, ad- 
dition, separation, concentra- 
tion. Bulletin 2508 covers 
Permutit resins and 
equipment. 


How FLUIDICS works for you: 
Buyer’s Guide surveys equip- 
ment for water and waste 
treatment, ion exchange, gas 
analysis, metering and control. 
Also equipment for handling 
corrosives, heat transfer, re- 
actions, centrifuging and pack- 
aging. Send for Bulletin 992. 


PROCESS 
fQuiPmenr 


BEAVER 


“‘New”’ metals for process- 
ing: Tantalum, titanium and 
zirconium are finding  in- 
creased use, because of their 
exceptional corrosion resist- 
ance and strength. Corrosion, 
heat transfer and general ap- 
plication data on these mote 
plus equipment available, are 
discussed in Bulletin 978. 


Treating industrial wastes: 
Bulletin 4486 discusses types 
of industrial waste problems, 
equipment used, typical waste 
treatment systems. 


*FLUIDICS is the Pfaudler 
Permutit program that inte- 
grates knowledge, equipment 
and experience in solving 
problems involving fluids. 


PFAUDLER PERMUTIT inc. 


Permutit Div., Dept. PR-41, 50 W. 44th St., New York 36, N. Y. 


Please send me the following bulletins: 


[_] 2386 Zeolite Water Softeners 


[-] 4721 Permutit Packaged Demineralizers 

[] 4351 Permutit Automatic Valveless Gravity Filter 
[_] 2508 Permutit lon Exchangers 

[_] 2204C Permutit® Precipitator 


[_] CS-105 Permutit Wisprofloc-20 Coagulant Aid 


Name 

Company 
1 Address. 
1 City 


[] 4696 Permutit BD Model Softener 


[_] CS-111 Permutit Neutralizing Amines 


[-] CS-110 Permutit Briquet System 


[_1 978 Process Equipment by Pfaudler 
[_] 992 FLUIDICS Buyer’s Guide 


|_| 4486 Equipment for Treating Industrial Wastes 
[_] 2357 Permutit Spray Deaerators 


Zone 


[] 4732 Permutit Tray Deaerators 


State 


For more data on advertised products, use Readers’ Service Cards, last page. 





COX TURBINE 
FLOWMETERS 


RELIABLE 
SERVICEABLE 


Cox Turbine Flowmeters are 
gaining new acceptance with 
engineers and field meter men 
in refineries, pipelines and 
petro-chemical process plants 
as the “‘ideal’’ meter. 


Here’s why: 

e Low first cost 

e Low maintenance 
e Easy to install 


Readily replaces existing total- 
izing meters adding flow rate 
and control 


Sustained meter factor over 
wide range of products and 
flow rates 


Excellent repeatability 


Suitable for totalizing, record- 
ing, telemetry, control and 
blending applications 


For detailed information * 
write for Handbook on 
Petroleum Measure- - 
ment and Control Sys- 
tems, Bulletin No. 4000. . 


(SMEG InsTRUMENTS 


Division of 
GEORGE L. NANKERVIS COMPANY 


15300 Fullerton °* Detroit, Michigan 


For more data on advertised products, use Readers’ Service Cards, last page. 








Meetings Calendar 
Ts| wee pel 


18-20 


18-20 
-28 


-30 | 


May 3 


| 


| 


Instrument Society of America, National Symposium on Instrumental 
Methods of Analysis, Shamrock-Hilton Hotel, Houston, Texas. 

American Welding Society, Meeting and Show, Commodore Hotel, 
New York. 

Gas Measurement Short Course, University of Oklahoma, Norman, Okla. 

Natural Gasoline Association of America, Oklahoma Regional Meeting, 
Lake Murray Lodge, Ardmore, Okla. 

Liquefied Petroleum Gas Association, Annual Convention, Conrad 
Hilton Hotel, Chicago, II. 





May | 


2- 4 
8-10 
8-11 
8-12 
11-13 
15-19 


17-19 


Purdue Industrial Waste Conference Purdue Memorial Center, Purdue 
University, Lafayette, Ind. 

ISA, National Power Instrumentation Symposium, LaSalle Hotel, 
Chicago, Ill. 

American Petroleum Institute, Division of Refining, Midyear Meeting, 
Rice Hotel, Houston, Texas. 

API, Accident Prevention and Fire Protection Meetings, Statler-Hilton 
Hotel, Detroit, Mich. 

American Institute of Industrial Engineers, National Conference & 
Convention, Sheraton Cadillac Hotel, Detroit, Mich. 

National Fire Protection Association, Annual Meeting, Statler Hotel, 
Detroit, Mich. 

Western Petroleum Refiners’ Association, Mid-Continent Regional 
Technical-Industrial Relations Meeting, Hotel Lassen, Wichita, Kan. 

WPRA, Regional Fire and Accident Prevention Meeting, Hotel Lassen, 
Wichita, Kan. 

NGAA, Permian Basin Regional Meeting, Lincoln Hotel, Odessa, Texas. 

ISA, AIEE, ARS, IAS, IRE, National Telemetering Conference, Chicago. 

American Society of Mechanical Engineers, Design Engineering Con- 
ference & Show, Cobo Hall, Detroit, Mich. 

WPRA, Computer Conference for Refiners, Benjamin Franklin Hotel, 
Philadelphia, Pa. 





19-23 | 


21-23 | 


28-30 | 


a Electric Power Association, Meeting, Mayo Hotel, Tulsa, 

a. 

ISA, Summer Instrument-Automation Conference & Exhibit, Royal York 
Hotel, Queen Elizabeth Hall, Toronto, Ont 

European Convention of Chemical Engineering, 13th Chemical 
Engineering Exhibition & Congress, Frankfurt, Germany. 

ASME, Summer Annual Meeting, Statler Hilton Hotel, Los Angeles, Calif 

ISA, Air Pollution Control Association, Air Pollution Instrumentation 
Symposium, Hotel Commodore, New York City. 

Gordon Research Conference—Petroleum—Colby Junior College, 
New London, N.H. 

ISA, Gas Chromatography Symposium, Kellogg Center, Michigan State 
University, East Lansing, Mich. 

Gordon Research Conference—Catalysis 
London, N.H. 

American Association of Cost Engineers, Annua Meeting, Boston, Mass. 

ISA, AIChE, AIEE, ASME, IRE, Automatic Control Conference, 
University of Colorado, Boulder, Col. 


Colby Junior College, New 





July 


18-20 | 


Western Plant Maintenance and Engineering Show, Pan Pacific 
Auditorium, Los Angeles, Calif. 





Aug. 
28- 
Sept. 1 


ASME, International Heat Transfer Conference, University of Colorado, 
Boulder, Colo. 





Sept. 
3- 
i 8 


11-15 


-14 
14-15 


20-21 


24-27 


ACS, Fall Meeting, Chicago, IIl. 

American Chemical Society, National Chemical Exposition, Chicago 
Amphitheater, Chicago, IIl. 

ISA, Fall Instrument-Automation Conference & Exhibit, Biltmore Hotel, 
Memorial Sports Arena, Los Angeles, Calif. 

NGAA, Rocky Mountain Regional Meeting, Northern Hotel, Billings, Mont. 

ASME, AIEE, Engineering Management Conference, The Roosevelt 
Hotel, New York City. 

WPRA, Rocky Mountain Regional Technical-Industrial Relations Meet- 
ing. Henning Hotel, Casper, Wyo. 

ASME, Petroleum Mechanical Engineering Conference, Hotel Muehlebach 
Kansas City, Mo. 





Oct. 
4— 6 


11-12 


ASME, Process Industries Conference, Shamrock-Hilton Hotel, 
Houston, Texas. 

WPRA, Waste Disposal and Stream Pollution Conference, Hotel Lassen. 
Wichita, Kan. 

WPRA, Annual Question and Answer Session on Refining Technology 
Rufus Garrett Hotel, El Dorado, Ark. 

NGAA, Southern Regional Meeting, Carlton Hotel, Tyler, Texas. 

National Lubricating Grease Institute. Annual Meeting, Rice Hotel, 
Houston. Texas. 
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MORE THAN MEETS THE EYE 


Pastel and bright color combinations used in this Hudson designed and built plant 
are utilitarian and also pleasing to the eye. 

But beyond the eye appeal is the built-in 30 years experience of Hudson 
in building gas processing plants in most gas producing regions of the free world. 

Such experience combined with constant alertness for improvements results 
in trouble-free plants, built on time, with careful balance between capital cost and 
operating cost to assure maximum return on the investment. 

The above pictured absorption plant processing 300 million cubic feet per 
day of gas at about 1000 pounds pressure is located on the Mermentau River in 
Cameron Parish near the Louisiana Gulf Coast, and was designed and built for 
the Superior Oil Company. 

A refrigerated absorption process is used with provision for future further 
refrigeration down to minus 50°F to increase gas throughput and/or product recovery. 
The plant has operated uninterruptedly since initial test start-up in October 1958. 


DESIGNERS AND CONSTRUCTORS OF HUDSON 


PROCESS PLANTS FOR THE OIL, GAS, 
/ CHEMICAL, AND MINERAL INDUSTRIES ENGINEERING CORPORATION 


BRAEBURN STATION * HOUSTON, TEXAS 





16033 Ventura Blvd. 122 East 42nd St. rs 199 Bay Street 17 Stratton St. Piccadilly . Corrientes 1115 Pee Rua Mexico 45 _ 
OFFICES: Encino, California © New York 17,N.Y. Toronto, Ontario, Canada ® London W. 1, England Buenos Aires, Argen Rio de Janeiro, Brazil 
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EAGLE-PICHER 


SUPE! 
\ te 6’ 


cement 
for temperatures up to 1800 F. 


Because Super “66” Insulating Cement gives you less shrinkage (volumetric 
shrinkage wet to dry only 18'2%), you get up to 20% greater dry coverage 
(50-55 bd. ft. per 100-lb.), with uniform thickness for better protection 

and strength. Result: You save warehouse space, time and labor costs. 


Eagle-Picher Super ‘‘66” Insulating Cement sticks to hot or cold surfaces. 
It contains a special rust inhibitor that actually prevents corrosion. In 
addition Super “66” is easy to apply . . . reclaimable when used to 1200 F 

. . and offers one of the most effective thermal barriers known. Super 
“66” can be applied on irregular shapes and usually requires no 
reinforcing on applications up to 1% inches thick. 


Eagle-Picher produces a line of industrial insulations for all temperatures from below zero to over 2000 F, 
See our complete catalog in Sweet’s Plant Engineering File or write for descriptive material. 


EAGLE 
Since 1843 EAGLE-PICHER 


¢ The Eagle-Picher Company e General Offices 
Dept. PR-461 ©@ Cincinnati 1, Ohio 
PICHER § Member of National Insulation Manufacturers Association 
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Diehl 
HANLON AWARD WINNER 


John C. Diehl has been awarded the 
Hanlon Award, presented annually by the 
Natural Gasoline Association of America. 
Diehl, who is the twenty-fifth recipient 
of the award, is retired chairman of the 
board of American Meter Co., Erie, Pa. 
A graduate of Massachusetts Institute of 
Technology. he became president of 
American Meter in 1950 and chairman 
of the board in 1951. He has been re- 
tired since May 1956. 


Lents 
NEW NGAA PRESIDENT 


Max R. Lents, vice president and 
general manager of The Reef Corp., 
Houston, has been elected president of 
the Natural Gasoline Association of 
America. Lents succeeds Charles E. Web- 
ber, who is with Sun Oil Co. A graduate 
of the University of Oklahoma in 1937, 
Lents became chief process engineer of 
the Cotton Valley Operators Committee, 
one of the earliest unitized cycling opera- 
tions in the country. 





W. Henry Ryer has been elected vice 
president in charge of Texaco, Inc.’s, 
Foreign Operations Department (West- 
ern Hemisphere and West Africa). Ryer 
succeeds Landon B. Derby, who is being 
transferred to London as general man- 
ager of Texaco Iran, Ltd. Derby is re- 
placing H. H. Chandler who has been 
appointed assistant to the president in 


New York. 


Dr. Roy N. Giles has succeeded 
Thomas E, Stockdale, who retired after 
more than 38 years with American Oil 
Co., as manager of the company’s Man- 
dan, N. D., refinery. Giles had been as- 
sistant manager of the North Dakota 
refinery since 1954. Stockdale had been 
manager of the plant from the time its 
construction began in 1952. He had 
joined the company in 1923 as a de- 
signer in the Whiting refinery Engineer- 
ing Department and participated in 
early development of several process 
operations. 


Fred J. Wellington, Barranca, Co- 
lombia, South America, has been ap- 
pointed general manager of operations 
for Refineria Panama, S.A. Formerly 
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manager of manufacturing at Interna- 
tional Petroleum Co.’s Barranca refinery, 
he will make his new headquarters in 
Panama. Wellington has been manager 
of manufacturing at the Barranca refinery 
since 1955. 


Roy J. Diwoky, chairman of Com- 
monwealth Oil Refining Co., has been 
named chief executive officer, Crown 
Central Petroleum Co. S. K. Waters, 
president and chief executive officer of 
Crown Central, will be chairman of the 
executive committee. 


Leslie T. Fournier has been elected 
to the board of directors, National Dis- 
tillers and Chemical Corp. Fournier is 
vice president and treasurer of Panhandle 
Eastern Pipe Line Co. and its subsidiary, 
Trunkline Gas Co. 


E. L. Hlinak, Ponca City, Okla., has 
been promoted to director of new petro- 
chemical projects in Continental Oil 
Co.’s Petrochemical Department. For- 
merly assistant director of the company’s 
process center at Ponca City, he will 
make his new headquarters in Houston. 
Hlinak joined Conoco as a process en- 
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Choosing an Antioxidant? 


DALPAC 4 


Refinery customers have found that, 
in comparison with other inhibitors, 
Dalpac 4 (Hercules 2,6-di-tert-butyl- 
p-cresol) saves up to three dollars on 
every thousand barrels of gasoline 
produced. Dalpac 4 inhibits gum for- 
mation, stabilizes gasoline color, and 
helps maintain engine cleanliness. 
Refiners have also found it to be ex- 
cellent in turbine and transformer oils 
where it prevents deterioration, and 
does not affect electrical properties. 


For additional information write: 


Oxychemicals Division 
Naval Stores Department 


900 Market Street 


Wilmington 99, Delaware 
NOS9-5SR 


249 





Dore 


PUTS Heie7 
IN PRODUCTS OF TEFLON* 





All TEFLON resins have the same high QUALITY when 
received by the fabricator. It is their skill and ability 
that puts QUALITY in the finished products. 


Doré has developed a system of QUALITY controls that 
utilizes many special techniques and specialized 
equipment to fabricate QUALITY products of TEFLON. 
Cold-Forming, Sintering and Cooling . . . three critical 
phases in processing TEFLON resins . . . are performed 
under the most rigid controls of precisely calculated 
conditions to assure uniform density, high tensile, 
high elongation and many other properties dependent 
upon the skill and ability of the fabricator. 


To safeguard the purity of TEFLON, molds are loaded 
in air-conditioned, positive pressure rooms. To assure 
dimensional accuracy regardless of atmospheric tem- 
perature, machining is performed in constant tempera- 
ture, air-conditioned shops. 


Whatever your requirements for products of TEFLON, 
you can depend on QUALITY when you specify Dore. 
And for developing products for special applications, 
our engineering, research and development staffs are 
at your service. 


WRITE FOR CATALOG A-61 


*Registered trademark of E. 1. Du Pont Co. for their fluorocarbon resins including TFE resins. 


John L. Dore Co. 


5406 Schuler + P. O. Box 7772 —, 
Export: 1505 Race St Philadelphia 2, Pa 
Cable address: Dorex 


, Texas 
okt 


Du Pont 
TEFLON 
Dore 
FLUOROGREEN @ 
Fluorogreen is a John 


L. Dore Co. Reg. 
Trademark 


For more data on advertised products, use Readers’ Service Cards, last page. 


Men... 


gineer at Ponca City in 1951 and was 
assistant chief process engineer at that lo- 
cation for four years before his promo- 
tion in early 1960 to assistant director of 
the process center in the company’s 
Manufacturing Department. 


William R. Stott, vice president and 
a member of the board of directors, 
Standard Oil Co. (New Jersey), has been 
elected an executive vice president and 
member of the executive committee. 


Stott Soubry 


Stott, a marketing executive for most 
of his 32 years with the Jersey organiza- 
tion, succeeds Emile E. Soubry, who 
plans to retire as a director in May. 
Soubry has relinquished his executive 





vice presidency and membership on the 
executive committee. 


G. H. Mearce, manager, me proj- 
ects for Polymer Corp. (SAF), En- 
gineering and Construction Division, has 
been assigned to coordinate the design 
and construction of Polymer’s plant near 
Strasbourg, France. He has been super- 
intendent of construction since 1957. 
Frank H. Maltby, of Polymer’s Engineer- 
ing Division, Sarnia, Ont., has been 
named construction project manager in 
France. He was a senior engineer in the 
development section of Polymer En- 
gineering Division. 


William L. Bolles has been appointed 
section manager of ethylene plant design, 
Monsanto Chemical Co.’s Chocolate 
Bayou, Texas, project, after serving in the 
Engineering Department, Lion Oil Co. 
Division, at El Dorado. Billie G. Earn- 
heart has been named section manager 
in charge of mechanical enginering and 
standards at the Chocolate Bayou proj- 
ect, after serving as superintendent of 
maintenance design at the Texas City 
plant. 


James R. Kennedy has been elected 

executive vice president, Celanese Corp. 

of America. He will be in charge of cor- 

porate financial planning and adminis- 
| tration, industrial relations and public 
| relations. 


| R. B. (Bob) Maddux has been named 
development supervisor, Texas Butadiene 
& Chemical Corp’s Lyondell plant near 
| Channelview, Texas. He will handle de- 
| velopment of industrial and community 
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prolongs 
life 
of 
pipelines, 
fittings 
and 
pumps... 
saves 
downtime... 
cuts 
maintenance 
costs ! 
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: “i Pot 
These 11 product transfer lines — some over 1,000 feet long 
— handle flow at the rate of 1,600 gpm each, yet Hydril Surge 
Absorbers enable them to be closed in a fraction of a second 
without over-pressuring lines, fittings or metering equipment. 


saan TYPE “K” SURGE ABSORBER 


smooths out shock and pulsation in pipelines 


QUICK-CLOSING VALVEs and piston-type pumps punish pipelines by imposing 
sudden peak pressure loads. Unless these surges can be absorbed or 
smoothed out, pipe and fittings are exposed to stresses which 
may cause costly failure. 
Hydril Type “K” Surge Absorbers are successfully controlling 
many types of line surge and pulsation in petroleum product handling 
lines, water pumping systems and oilwell repressuring programs. 
Simple design and construction assures long, trouble- 
free operation. This same oil field-proven Hydril 
design has been used for many years as a pulsation 
dampener on high-pressure oilwell mud pumps. uae 
Servicing, though rarely required, is readily performed 433g 
without special ‘tools and w ithout shutting down ~~? 
the system or removing the unit from the line. 
Available in a wide range of sizes and 
pressure ratings. 


Another dependable Hydril pressure-control product 
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NO.1 REASON oD 


this is the ideal valve for high-speed pumps 


Key to the high efficiency and free 
action of a DURABLA V-7* Pump 
Valve Unit is the patented light- 
weight valve member. Making only 
“point contact” on the sleeve, it can’t 
bind or hang up. Nor can it warp, 
thanks to its unique arched design. 
This low-lift valve member is de- 
signed to open with a tilt, following 
the flow lines. Valve action is ver 
sharp, thanks to lightness and flexi- 


bility. That’s why DURABLA is the 
only valve ideally suited to high- 
speed operation. 

DURABLA valve units operate 
freely under temperature-pressure ex- 
tremes, with corrosive fluids and in 
any position. Available in 17 sizes, 
they will meet over 300 variations in 
installation requirements. 

Send for booklet PE 41. 


DURABLA MANUFACTURING COMPANY 
114 Liberty Street, New York 6, N. Y. 


_ DURABLA 


Manufacturers of DURABLA sheet packing, gaskets and check valves 


For more data on advertised products, use Readers’ Service Cards, last page. 


| Men... 


relations programs for the firm’s Hous- 
ton operation, as well as employe rela- 
tions and staff training at the plant fa- 
cility. 


Frederick L. Schuster has been named 
to the board of directors, Foster Wheeler 
| Corp. Schuster is board chairman of both 
| the Automatic Canteen Co. of America 
| and Cavitron Corp. 





| J. E. Gardner, Jr., Morristown, N. J., 
| and T. J. Greaney, Jr., Baytown, have 
| been assigned to the Manufacturing De- 
| partment headquarters coordination and 
| planning management, Humble Oil & 


| Refining Co. Gardner will become man- 


ager of fuel products and general plan- 





| ciate 
| Co. Flanagan was senior engineering su- 


Gardner 


Greaney 


| ning in the department. He has been ad- 


ministrative superintendent at Humble’s 
Bayway, N. J., refinery. Greaney has been 
named manager of specialty products 
planning in the department. He has been 
acting manager of research and devel- 
opment at Humble’s Baytown refinery. 


| L, F. McCollum, president of Conti- 


nental Oil Co., has been elected to the 
board of trustees, California Institute of 
Technology. McCollum, whose home and 
business headquarters are in Houston, is 
the fourth national trustee named by 


| Caltech in a move to broaden the geo- 
| graphic base of its board membership. 


| Joseph F. Flanagan has been ap- 


pointed technical director of Monsanto 
Iberica S.A., Barcelona, Spain, an asso- 
company of Monsanto Chemical 


pervisor in the company’s Plastics Di- 
vision Engineering Department at Spring- 


field, Mass. 


C. Bruce Brown and Dr. Ralph 
Fredrickson have been named to the 
special projects group, Stepan Chemical 
Co. Brown was formerly executive vice 
president of St. Paul Ammonia Products, 
Inc., Dr. Fredrickson, a chemical engi- 
neer, comes to Stepan from A. E. Staley 
Mfg. Co., Decatur, III. 


Walter C. Rueckel has been ap- 
pointed vice president of Wilputte Coke 
Oven Division, Allied Chemical Corp. 
Dr. Rueckel was with Koppers Co.’s 
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Free engineers for creative assignments 
with the new low-cost IBM 1620 


The IBM 1620 Data Processing Sys- 
tem is a low-cost solution to the prob- 
lem of freeing engineers for their most 
creative and profitable assignments. 
Here’s why: 


EASY TO uUsE—Just a two-day training 
class is all you need to put your 1620 
into operation. This means no delays in 
learning to use the 1620 computer. 


In addition, you get a wide range of 
free programming services including 
FORTRAN and GOTRAN. FORTRAN is the 
powerful scientific language that lets 
you solve problems without writing 
detailed computer instructions. GOTRAN 
is a simplified language (a sub-set of 
FORTRAN) that lets you enter simpli- 
fied problem statements and data into 


the computer with the solution immedi- 
ately available, in one simple operation. 
FASt—The 1620 solves a set of ten simul- 
taneous equations in only 20 seconds. 
It inverts a 10 x 10 matrix in just 42 
seconds. 


POWERFUL—The 1620 inverts a 40 x 40 
matrix. With optional additional core 
storage the 1620 can handle matrix in- 
version problems of a much higher 
magnitude. 
GET FULL DETAILS—The 1620 is the most 
outstanding engineering and scientific 
computer in its price range. A basic in- 
stallation rents for just $1,600 a month. 
To learn how the 1620 can free you 
for more creative engineering work, 
call your local IBM representative. 


IBM's 1620isacomp 
desk-size computer. 


DATA PROCESSING 


act 


® 





Rugged Design... 


Easy-to-Handle Balance eee 


Rifai p 


HEAVY-DUTY 


PIPE 
CUTTERS 


give faster, 
straighter 


Five Sizes 
for 44’’ to 6”” 


% 


Pick up a RIGID Heavy-Duty Pipe Cutter, and you’ll 
instantly know why it makes pipe and conduit cutting 
far easier. Perfectly balanced . . . gives you a feel of 
confidence no other cutter can match. See the extra- 
long shank that protects handle threads. . . assures easy 
pressure application. Feel the large, smooth handle that 
gives you a comfortable, powerful grip. Try it, and 
you'll find a built-in cushion to keep the cutter wheel 
“on track” through hard or uneven spots. Rugged 
frame, guaranteed not to break or warp, stays straight 
for clean cuts every time. 


You'll Want a RIFAID 
4-Wheel Pipe Cutter 
for Work in Tight Places! 


Call your Distributor today. For your convenience, he maintains 
a complete stock of FRIEAIID Work-Saver Pipe Tools and parts! 


For more data on advertised products, use Readers’ Service Cards, last page. 


FOR A SAFE AND EFFICIENT ACCESS 
TO THE TOP OF ANY SIZE CAR... 


IT’S THE ADJUSTABLE “HEMCO ; J 
Rariir,. 
- 
ri 








OFFERING THESE 


IMPORTANT FEATURES: 

@ GIVES LEVEL WALK OUT 
TO JUMBO CARS OR 
TRUCKS, OR SMALL CARS 
OR TRUCKS 

@ TELESCOPES TO REACH 
ANY TYPE CAR 

@ PIVOTS FOR OFF-SPOT 
CARS 

@ FOLDS BACK FOR 
CLEARANCE 


ALL AUTOMATIC ON AVAIL- 
ABLE COMPRESSED AIR! 


EASILY INSTALLED ON ANY LOAD- 
ING RACK 


ECONOMY PACKAGE ABOVE SHOWS HEMCO GANGWAY ON 
HEMCO PREFABRICATED SINGLE SPOT LOADING RACK 





HOUSTON ENGINEERING & MFG. COMPANY 
P.O. Box 14044 © JA 9-3775 
HOUSTON 21, TEXAS 





EBS) acjnstanie SPROCKET RIM” 








LS. 
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, : gues ae 
with Chain Guide — Pn ae 
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CHANGES THAT DANGER ZONE TO 
SAFETY ZONE 


toa ee 


- » « Cuts costs when you 
SIMPLIFY PIPE LAYOUT 


When you modernize to make money, go all 
the way. Cut piping costs to minimum with 
planned simplification. Give your staff a free 
hand to effect economics—at the same time, 
convert Danger Zones to Safety Zones. Equip 
every overhead valve wheel in your plant 
with Babbitt Adjustable Sprocket Rims with 
Chain Guides. 


They simplify pipe layout. 

They fit any size valve wheel. 

They are easy to install and operate. 

They operate any valve from the floor. 

They save time and money. 

The first costis the only cost (no maintenance). 

They are packed completely bled (one 

to a carton), with easy-to-follow instructions. 
®@ A hot-galvanized rust proof chain is avail- 

able for all sizes. 





Babbitt Adjustable Sprocket Rims with Chain 
Guide are carried in stock by most mill supply 
houses. Just phone your mill supply salesman, 
or contact us direct. 


S=tohe)@) Naam STEAM SPECIALTY CO. 


6 BABBITT SQUARE, NEW BEDFORD, MASS., U.S.A. 
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Men... 


Engineering and Construction Division, 
serving as manager of operations, vice 
president of sales, and vice president and 
general manager. He was also vice presi- 
dent and manager of sales, Henry J. 
Kaiser Co. 


Elbert D. Nostrand has been named 
product coordinator, Enjay Chemical 
Co.’s Paramins Division. Nostrand joined 
Esso Research & Engineering Co. in 1954 
as a research chemist. He later served as 
a project leader for fuels and additives 
research, transferring to Enjay last No- 
vember. 


Ralph James has been promoted to 
senior staff engineer in the Technical Di- 
vision, Humble Oil 
& Refining Co.’s 
Baytown, Texas, re- 
finery. In the applied 
math and computing 
section, he is engaged 
in developing and 
applying advanced 
engineering concepts 
to improving me- 
chanical design and 
performance of proc- 
essing equipment, 
and serves as a con- 
sultant to other engineers on special 
problems in that area. James holds a 
B.S. degree in mechanical engineering 
from the University of Texas and a M.S. 
degree from the University of Houston. 


Charles C. Dunn has been named 
managing director of Regent Oil Co. 
Dunn, who was vice president of sales, 
Texaco Canada, Ltd., will headquarter 
in London. 


W. L. Butte, deputy Middle East rep- 
resentative in London for Standard Oil 
Co. (New Jersey), has been appointed 
deputy regional coordinator and Middle 
East representative in London. C. C. 
Georgescu, associate Middle East rep- 
resentative in London, will succeed 
Butte, and C. M. Boyer has been named 
assistant Middle East representative in 
London. 


Jack J. Cinque has been named man- 
ager, Process Development Department, 
Texas Butadiene and Chemical Corp. 
David R. Longmire has been assigned 
to direct the firm’s systems engineering 
program as associate professional engi- 
neer. Both men will headquarter at the 
company’s Channelview, Texas, plant. 


Richard G. Kreusler, Timonium, 
Md., has been assigned to the Central 
Employe Relations Department, Ameri- 
can Oil Co., at its Chicago general of- 
fice. Kreusler was also named supervisor 
of personnel development in the Person- 
nel Relations Division. He has been with 
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“ALCOA 


good designs made better with aluminum 
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Metal Arts Co. eliminated 
product contamination in bins and piping 
at Koppers polyethylene plant 


Originally selected for initial low cost, aluminum proved a good design 
specification for bins and conveyor piping at the Koppers plant, Port 
Arthur, Texas. Used in polyethylene production, these units have elim- 
inated undesirable metallic contamination of the product — thanks to 
the chemical stability of aluminum. Bins were designed and fabricated 
by Metal Arts Co., Houston. Here, again, is a case in point showing a 
good design made still better by the valuable chemical and physical 
properties of ALCOA® Aluminum. The coupon will bring you detailed 
information on how to make improvements in your own good designs. 


# ALCOA ALUMINUM 





Aluminum Company of America, 827-D Alcoa Building, Pittsburgh 19, Pa. 
Please send me the following literature covering Alcoa Aluminum for tubular 
products and other uses in the process industries: 
0) 34-10197 Aluminum Pipe and Fittings 
(1 68-10460 Process Industries Applications of Alcoa Aluminum 
(1) 34-20437 Aluminum Alloy Heat Exchangers in the Process Industries 
C1) 50-19415 Welding Alcoa Aluminum 
(1) 02-19051 Alcoa Aluminum Handbook 


Name 





Company. 
Address. 
City Zone State 
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immediate 


AMERICAN TEMPERATURE REGULATORS begin 


corrective action with less than 1/10 degree change at the bulb 





You get fastest possible temperature response 
from these new regulators because the stem can- 
not bind and retard valve action. 


The valve stem on American Temperature Reg- 
ulators is sealed off by a friction-free bellows 
that makes practical a nonleaking packless valve. 
Also contributing to fast, stable action is the use 
of an extra-long preflexed adjusting spring. 
This spring permits a long range of temperature 
adjustment without disturbing valve sensitivity 
at normal levels. 


MAXWELL 


M 


TRADE MARK 


A product of 


MANNING 
IN| JUOOW 9 


American Temperature 
Regulators are made in 
sizes Ya" to 4”. Tem- 
perature ranges as low 
as minus 15° F. to 50° 
F.—as high as 240° F. 
to 350° F. 


response 


There are other high-quality features in 
American Temperature Regulators: maximum 
use of stainless steel; standardized parts; the few- 
est possible components; and unitized assembly. 
In addition, compactness simplifies installation 
in “tight” locations. 


Accurate temperature regulation and attention- 
free operation mean long-term economy. Your 
industrial supply distributor will gladly help you 
select the right American Temperature Regu- 
lators for your needs. Write for Bulletin 114A. 


AMERICAN TEMPERATURE REGULATORS 


MANNING, MAXWELL & MOORE, INC. 


Gauge and Instrument Division + Stratford, Connecticut 


Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 
Latin America: Export Division, Chrysler Building, New York, N.Y. 
Europe: Manning, Maxwell & Moore, S.A., Fribourg, Switzerland 


For more data on advertised products, use Readers’ Service Cards, last page. 
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American Oil at its Baltimore, Md., of- 
fice where he was employe and public 
relations manager. He joined the com- 


pany in 1955 and until 1959, when he | 
was transferred to Baltimore, was super- | 
visor of labor relations in the New York | 


City office. 


Dr. J. F. Mathis has been named map- 


ager of Humble Oil & Refining Co.’s | 
Manufacturing Research and Develop- | 


ment Division, Bay- 
town, Texas. Dr. 
Mathis was a chem- 
ical engineer in that 


division three years | 
after receiving a BS. | 
degree at Texas | 
A&M College in | 
1946. He resigned to | 


complete work for 


his Ph.D. degree at | 


the University of 


Mathi 
ues to the Research and 
Development Division in late 1952. He 
earned his Ph.D. degree in 1953. 


L. R. Strawn, vice president for manu- | 


facturing for Jefferson Chemical Co., has 
transferred his office from the plant in 
Port Neches to the company’s executive 
offices, Houston. He will head up all 
company activity in the fields of manu- 
facturing and employe and public rela- 
tions. 


Robert V. Gunther has been named | 
and general | 


executive vice president 
manager, Southwestern Engineering Co., 


Los Angeles. Gunther has been with | 


Southwestern Engineering since 1942, 
serving as engineer, chief engineer, and 
assistant manager, Manufacturing Di- 
vision, and more recently as vice pres- 
ident and general manager, Engineering 
and Construction Division. 


Dr. Nathan Marcuvitz has been 


elected vice president of Polytechnic In- | 


stitute of Brooklyn. Dr. Marcuvitz has 
been director of Polytechnic’s Microwave 


Research Institute since 1957, as well as | 


supervisor of its electrophysics group 
since 1952. He has also been electro- 
physics consultant to NYU’s Institute of 


Mathematical Sciences for the last 12 | 


years. 


William M., Allen has been elected to 
the board of directors, Standard Oil Co. 


of California. Allen has been president | 
and a director of Boeing Airplane Co. in | 


Seattle, Wash., since 1945. 


J. B. Cecil, Ponca City, Okla., has been 
promoted to manager of Continental Oil 
Co.’s Coordinating and Planning Depart- 


ment. L. W. Clayton, Ponca City, di- | 
rector of financial accounting, will suc- | 
ceed Cecil as assistant controller, and | 


W. R. Reed, Houston, assistant to the 


controller, has been promoted to director | 


April 1961—PeETROLEUM REFINER 


Wisconsin, returning | 


“ALCOA 


good designs made better with aluminum 


All-aluminum cooling system 
reduces danger of water contamination 
in Brookhaven’s new Synchrotron 


More than one mile of aluminum piping and some 2,600 FLOWLINE 
aluminum fittings comprise the magnet cooling system at Brookhaven 
National Laboratory's new Alternating Gradient Synchrotron. High- 
purity water at 65°F is circulated through an aluminum piping system 
to cool electromagnets arranged in a one-half mile long circular ring; 
the water is then returned to heat exchangers. Because the conductivity 
of the water must be kept below 11 micromhos, aluminum was selected 
for its superior resistance to corrosion. View of pump room above shows 
sections of aluminum piping; FLOWLINE tees, elbows, and reducers, 
made with ALcoa® Aluminum by Flowline Corp., New Castle, Pa. 
For more information about aluminum’s applications and versatility, 
please send the coupon. 


9 ALCOA ALUMINUM 





Aluminum Company of America, 827-D Alcoa Building, Pittsburgh 19, Pa. 


Please send me the following literature covering Alcoa Aluminum for tubular 
products and other uses in the process industries: 


34-10197 Aluminum Pipe and Fittings 
-] 34-10418 Alcoa Unitrace: Combines Piping and Tracing in One Unit 

68-10460 Process Industries Applications of Alcoa Aluminum 

88-11453 Solving Refinery Corrosion Problems with Aluminum 
Name__ 
Company_____ 
Address 
ts. 


ll 
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No... it’s the McKee organization, strategically located to supply 


engineering, purchasing and construction services to the petroleum, 
chemicals, metals and minerals industries anywhere in the world. 


@ This map does resemble an international airlines map, but that’s 
because Arthur G. McKee & Company and its subsidiaries have offices 
from Montreal to Buenos Aires and from San Francisco to London. 
McKee and Western Knapp engineers in 14 cities are ready to give you 
close cooperation and on-the-spot service. From these bases our 
engineering and construction specialists travel several million miles a 
year to almost every world location where petroleum products, iron, 
steel, non-ferrous metals, minerals and chemicals are produced. 


But that’s only a small part of the McKee story. The important value, 
to your company is our ability to bring to bear on your project all the 
creative talents and specialized knowledge of an extensive organization 
with more than a half-century of sound, practical engineering, 
KE purchasing and construction experience in thirty-six countries. 


We would welcome an opportunity to show you how the McKee 
THE McKEE ORGANIZATION organization can produce the results you want. 
ARTHUR G. McKEE & COMPANY 2300 Chester Avenue, 


Cleveland 1, Ohio. Offices: New York; Union, N. J.; 
Washington, D. C.; Houston, Texas. Subsid/aries: 
Toronto and Montreal, Canada; Mexico City, Mexico; Cc ENGINEERI NG 
Sao Paulo, Brazil; Buenos Aires, Argentina; London. 
WESTERN KNAPP ENGINEERING CO. 650 Fifth St, AND CONSTRUCTION SERVICES 


San Francisco 7, Calif. Western Knapp Offices: 
New York; Chicago, II!.; Hibbing, Minnesota. 





Men... 


of financial accounting, replacing Clay- 
ton. Both men will make their headquar- 
ters at Ponca City. 


William Grant, Jr., who has been 
assistant manager of the Employe Rela- 
tions Department, 
Humble Oil & Refin- 
ing Co., has been 
appointed southeast 
regional employe re- 
lations manager. A. 
F. Kent, who has 
been head of the In- 
formation Division, 
Public Relations De- 
partment, Esso Stand- 
ard Division, has 
been named regional 
public relations man- 
ager. Both men will headquarter in New 
Orleans. 


Grant 


Dr. B. A. Fries has been promoted 
from group supervisor to research asso- 
ciate in the petroleum process develop- 
ment section, Richmond Laboratory, 
California Research Corp. He joined 
Cal Research in 1945 as a member of 
the petroleum process development 


group. 


Jack W. Hailer has been promoted 
to process engineering supervisor, El 
Paso Natural Gas Products Co. He will 
be in charge of all process design for the 
company. Keith Claiborne, formerly 
process engineering supervisor, has be- 
come technical services supervisor. 


Count Carlo Faina, president of Mon- 
tecatini, has received Italy’s E. Vanoni 
Award for public relations. The award 
is presented for outstanding initiative in 
public relations in promoting industry 
and economic growth. 


Fred H. Moore has been elected ex- 
ecutive vice president, Mobil Oil Co. He 
will be in charge of marketing, manu- 
facturing, supply and distribution, pipe 
line and traffic departments. 


Nelson Jones has been named to the 
board of directors, Humble Oil & Re- 
fining Co. He was general counsel. For- 
rest M. Darrough, associate general 
counsel, has been appointed general 
couns’’. 


Frank P. Peterson, president of 
Southern Minerals Co., has been elected 
chief executive officer of the firm. He 
replaces Maston Nixon, chairman, who 
will remain with the company as direc- 
tor and consultant to Peterson. 


Edward H. Blum and David E. 
Mears of Carnegie Tech, Alfred Cor- 


field and Reid Crookston of the Uni- | 


versity of Pittsburgh, and James E. 
Mitchell and Samuel K. Johnson of West 
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“ALCOA 


good designs made better with aluminum 


ensures uninterrupted storage of 
83% ammonium nitrate at 180°F 
for Armour Agricultural Chemical Co. 


Here you see the world’s largest all-aluminum storage tank. Field- 
erected by Chicago Bridge & Iron Co. at the Selma, Mo., plant of 
Armour Agricultural Chemical Co., it holds ammonium nitrate at 
180°F with minimum down time recorded since 1955. The reason for 
this is the unmatched ability of aluminum to resist the corrosive attack 
of the stored solution — and the surrounding atmosphere, as well. 
26 ft high and 128 ft in diameter, the tank represents one more good 
design made still better by the matchless qualities of aluminum. Mail 
the coupon and discover how you can improve your own good designs 
with ALCoA® Aluminum. 


# ALCOA ALUMINUM 





Aluminum Company of America, 827-D Alcoa Building, Pittsburgh 19, Pa. 
Please send me the following literature covering Alcoa Aluminum for tubular 

products and other uses in the process industries: 

C] 68-10460 Process Industries Applications of Alcoa Aluminum 

(1) 50-19415 Welding Alcoa Aluminum 

(1) 02-19051 Alcoa Aluminum Handbook 


[] 42-20849 Resistance of Aluminum Alloys to Weathering and Resistance of 
Aluminum Alloys to Chemically Contaminated Atmospheres 


Name 





Company 
Address 
City Zone 








State 
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GAR-LINE 
PENTON 
TANK LININGS 


for Corrosion 
Resistant Service 
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Typical Chemical Milling Tank 
Penton*-Lined To Handle Hot Acids 


New GAR-LINE Penton Tank Linings offer 
economical, high-temperature protection 
against corrosion. Where only more ex- 
pensive materials were previously 
used, GAR-LINE Penton Tank Linings 
are proving their ability to perform 
as well as—and better—in many corro- 
sive exposures at high temperatures. 


Unique Properties. Mechanically, GAR- 
LINE Penton Tank Linings exhibit 
excellent tensile strength at high 
temperatures, good dimensional sta- 
bility and low water absorption... 
Chemically, they resist all inorganic 
acids except fuming nitric and fum- 
ing sulfuric. 


Applied by these carefully selected and 


authorized applicators: 


ABRASION & CORROSION 
ENGR 


1205 N. McMasters Street 
Amarillo, Texas 


AUTOMOTIVE RUBBER CO., 
INC. 


12580 Beech Road 
Detroit 39, Michigan 
BARTHEL CHEMICAL 
CONST. CO., INC. 
P.O. Box 1025 
Tacoma 1, Washington 
BELKE MFG. CO., INC. 
947 N. Cicero Avenue 
Chicago 51, Illinois 


BITTNER INDUSTRIES, INC. 


91 Diaz Street 

P.O. Box 10265 

Prichard, Alabama 

BUCKLEY IRON WORKS 

21 Christopher Street 

Dorchester, Massachusetts 

BUFFALO LINING & 
FABRICATING CORP. 

73 Gillette Avenue 

Buffalo 14, New York 

CHEMICAL PROOF OF 
SEATTLE 

625 Alaska Avenue 

Seattle, Washington 

CORROSION TREATMENT 
CORP. 


P.O. Box 125 
Byesville, Ohio 


ELCHEM ENGRG. & MFG. LTD. 


P.O. Box 249 
Burlington, Ontario, Canada 


ELECTRO CHEMICAL 
ENGRG. & MFG. CO. 

750 Broad Street 

Emmaus, Pennsylvania 


FLORIDA CORROSION 
CONTROL 

2939 W. Beaver Street 

P.O. Box 10082 

Jacksonville 7, Fla. 

THE FORTUNE COMPANY 

1100 W. 37th St. North 

Wichita 4, Kansas 

GALIGHER COMPANY 

545 West 8th—South 

Salt Lake City, Utah 

GOLDEN PLASTICS CORP. 

333 East 8th St. 

Oakland 6, California 


GAR LO 
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GOODALL RUBBER 
COMPANY 

2050 N. Hawthorne Avenue 

Melrose Park, Illinois 

HANSZEN PLASTICS 
COMPANY 

835 S. Good-Latimer 
Expressway 

Dallas, Texas 

HEIL PROCESS EQUIPMENT 
CORP 


12901 Elmwood Avenue 

Cleveland 11, Ohio 

HUNTINGTON RUBBER 
MILLS of PORT 
COQUITLAM 

B.C., Canada 

INNER-TANK LINING CORP. 

4777 Eastern Avenue 

Cincinnati 26, Ohio 

MAURICE A. KNIGHT 

Kelly Avenue 

Akron 9, Ohio 

MERCER RUBBER 
CORPORATION 

Highway 46, Cor. Huyler 

Little Ferry, New Jersey 

METALWELD, INC. 

Scotts Lane & Abbottsford Rd. 

Philadelphia 29, Pennsylvania 

PARKER BROTHERS, INC. 

7044 Bandini Bivd. 

Los Angeles 22, California 

eee APPLICATORS, 


7020 Katy Rd. 

P.O. Box 7631 

Houston 7, Texas 

PROTECTIVE COATINGS 

1602 Birchwood Avenue 

Ft. Wayne, Indiana 

RUBBER ENGINEERING & 
MFG. CO. 

P.O. Box 2335 

Salt Lake City 10, Utah 

RUBBER MILLERS, INC. 

707 S. Caton Avenue 

Baltimore, Maryland 

— METALLIZING 


625 S. Sarah Street 
St. Louis 10, Missouri 
STEBBINS ENGRG. & 
MFG. COMPANY 
Watertown, New York 


For more information, contact the ap- 
plicator nearest to you. Or, write for 
data on Penton; information also avail- 
able on Teflon Anti-Stick and Teflont 
Tank Linings. Special Products Dept., 
Garlock Inc., P.O. Box 612, Camden 1, 
New Jersey. 


*Registered Trademark, Hercules Powder Company 
tRegistered Trademark, The Du Pont Company 
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Men... 


Virginia University, will receive awards 
for professional promise from the Pitts- 
burgh section, American Institute of 
Chemical Engineers. AIChE will also 
resent scholarship awards to Matthew 
- Reilly of Carnegie Tech, Edward F. 
Kondis of the University of Pittsburgh 
and Jerry R. Barber of West Virginia. 


Joseph E. Clevenger has joined the 
Research and Development Department, 
American Oil Co. Clevenger, who is a 
graduate in mechanical engineering of 
the University of Illinois, will carry out 
studies in automotive engines aimed at 
developing new lubricants. 


Wayne E. Glenn, Houston, and J. P. 
Malott, Los Angeles, have been elected 
vice presidents, Continental Oil Co. 
Glenn, who will continue to make his 
headquarters in Houston, will become 
vice president and executive assistant to 
Charles A. Perlitz, Jr., executive vice 
president. Malott will make his new 
headquarters in Houston as vice presi- 
dent and general manager of production. 


R. E. Lischer, St. Louis, has been ap- 
pointed to the project section, Engineer- 
ing Department of Monsanto Chemical 
Co.’s Organic Chemicals Division, St. 
Louis, after serving as supervisor of the 
phthalic anhydride refining unit at the 
division’s John F. Queeny plant, St. 
Louis. 


Donald Forrest Clements has joined 


the Mechanical Division, Esso Research | 
and Engineering Co. Before coming to | 


Esso Research, he did research and de- 
velopment work for Massachusetts In- 


stitute of Technology for seven years. | 


E. Ray Laughner has been named | 


director, Management Engineering De- 
partment, Ashland Oil & Refining Co., 
Ashland, Ky. With Ashland Oil since 


1939, Laughner graduated from Carnegie 
Institute of Technolgy, where he received 


a degree in management engineering. 


James G. McDaniel has joined Tears | 
Engineers, Inc., Dallas, as project engi- | 


neer. McDaniel was formerly manager, 
Beaumont Engineering Division, Socony 
Mobil Oil Co. 


John C. Quilty has been appointed 
general manager of Shell Oil Co.’s per- 
sonnel and industrial relations group. 
Quilty had been manager of the Indus- 
trial Relations Department. 


Dr. Sidney B. Tuwiner has been 
named manager, Chemical and Metal- 
lurgical Department in Lummus Co.’s 
Engineering Development Center, New- 
ark,, N.J. Stephen M. Karwan has been 
assigned head of the Petrochemical and 
Coal Department. The Pilot Plant Con- 


April 1961—PertRoLEUM REFINER 











"ALCOA 


good designs made better with aluminum 


improves process cooling rate, 
resists corrosion at Southwestern Oil 
& Refining Company’s Big Texas Refinery 


Aluminum’s superior ability to transfer heat finds practical employment 
in this Solo-Aire cooling installation, made with ALcoa® Aluminum 
by Hudson Engineering Corporation, Houston, Texas. Light, bright alu- 
minum has other advantages here: notable corrosion resistance and 
remarkable low-temperature properties. Installed at Corpus Christi, 
Solo-Aire is clear evidence of another good design made better with 
aluminum. Perhaps ALCOA can help improve your good designs. For 
more information, please mail the coupon. 


¢ ALCOA ALUMINUM 





Aluminum Company of America, 827-D Alcoa Building, Pittsburgh 19, Pa. 

Please send me the following literature covering Alcoa Aluminum for tubular 
products and other uses in the process industries: 

68-10460 Process Industries Applications of Alcoa Aluminum 

88-11453 Solving Refinery Corrosion Problems with Aluminum 

02-19051 Alcoa Aluminum Handbook 

42-20849 Resistance of Aluminum Alloys to Weathering and Resistance of 

Aluminum Alloys to Chemically Contaminated Atmospheres 

34-20437 Aluminum Alloy Heat Exchangers in the Process Industries 


Name a 











Company 
Address 
City Zone 











State 





For more data on advertised products, use Readers’ Service Cards, last page. 





Men... 


struction Department will have Thomas 
M. Bennett as its manager 


Robert A. Moody has been elected 
assistant treasurer of Universal Oil 
Products Co. He also retains the duties 
of budget director, a position he has held 
since 1957. Prior to joining UOP in 1956, 
Moody was with Humble Oil and Refin- 
ing Co. 














Dr. Guillermo Rodriguez Eraso, 
former economic adviser to the presi- 
dent, Creole Petroleum Co., has been 
elected to Creole’s board of directors. 


Raymond E. Bittmer has begun a 
rotational assignment as special assistant 
to the vice president of engineering, Esso 
Research and Engineering Co. Bittner 


was the associate director of the firm’s 

NORTH PYC Process Engineering Division. 
Bruce Bunten has joined Badger Man- 
G VES ufacturing Co., Cambridge, Mass., as 


personnel manager. He comes to Badger, 
following three years as personnel man- 


ager of the Boston Division, Minneapolis- 
Honeywell Regulator Co. 


John C. Garrels has been elected a 
board member and appointed deputy 
managing director of Monsanto Chem- 
ical Co.’s British subsidiary, Monsanto 
Chemicals, Ltd., London, England. Gar- 
rels formerly was assistant general man- 
ager for Monsanto’s Plastics Division at 
Springfield. 


Philip R. O’Brien has joined the 
Whiting laboratories of Standard Oil Co. 
(Indiana). He will develop new applica- 
tions for plastics derived from petroleum 
products. O’Brien is a graduate in me- 
chanical engineering of Marquette Uni- 
versity. 


John M. Kelly, New Mexico petro- 
leum engineer, will be the next Assistant 
Secretary of the Interior for Mineral 
Affairs. Kelly has been petroleum and 
mining engineer with his own firm, Elk 
Oil, Roswell, N. M., for the past 15 


years. 


Uniform polyvinyl chloride coating over thin 
liner offers longer service and superior protec- 
tion against oil, grease, most acids, solvents 
and other chemicals. Coating is flame resistant 
and nonoxidizing, will not crack or peel, is pointed himself co-chairman of the Na- 
extremely flexible. Thin liner absorbs less tional Petroleum Council. NPC’s other 
water, permits easier laundering. Gloves are co-chairman is Walter S. Hallanan, 
shaped and sized to fit the hand, thus providing president of Plymouth Oil Co. 

greater dexterity, more comfort. Write for pi phage Hear 


lete inf, ‘ : fortable in foul weather and to P 
complete information and literature. give them superior protection Robert Kaiser has been appointed re- 


t chemicals, oils and search engineer in the Research and De- 
WRITE TODAY FOR LITERATURE DE piece . 2 
THESE PROTECTIVE PRODUCTS oy cen greases—insist on North PVC velopment Laboratories, The M. W. Kel- 

Protective Clothing logg Co. Kaiser will be a member of the 
Mechanical Development Group at Kel- 


Jomac Inc., Dept. M logg’s laboratories in Jersey City, N.J. 
Philadelphia 38, Pa. 


Martin Sain, 76, vice president of So- 
ciedade Anonima Concessionaria da Re- 


“ 3 finacao de Petroleos em Portugal, died 
Jomac Sells Quality ... and Quality Sells Jomac!” February 2. 
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Interior Secretary Udall has ap- 


In Canada: James North Canada Company Ltd., Simcoe, Ont. 








Before any Kerotest cast steel globe valve goes on stream, it’s 
tested and approved in this final three-phase hydrostatic test. 
Here, with valve open and flanges blanked, the shell is subjected 
to maximum specified water pressure. The valve disc is then 
closed and the seat seal is checked hydrostatically and by air. 


This testing stand adjacent to the production line is but one 
of the many quality control procedures employed at Kerotest to 
insure soundness of castings, seat seals and other operating parts. KEROTEST 
What’s more, Kerotest’s advanced design features bring you more Quality Conteolied Features 
precise flow control and regulation, reduce maintenance to a new poy 


low and assure longer valve life in all types of applications. ® Reinforced sections protect against unusual 
line strains, erosion and corrosion. 
Kerotest Cast Steel Globe Valves ’ a a under pressure in the full 
High quality Kerotest cast steel globe valves are available in © Deep stuffing box for greater packing life and 
primary service pressure ratings ranging from Series 150 to tighter seal. 
Series 1500. They are supplied in various combinations of body © Threaded shoulder seating type seat rings 
and trim material for all types of service in oil, gas, steam, water, replace without removing valve body from line. 
chemical, petro-chemical, marine and industrial installations. 
Send for your free copy of the new, informative Kerotest booklet. There is a Kerotest Cast Steel Valve 


It’s packed with working tables, dimensions, specifications and available for every class and condition of service. 
other helpful information. 


KEROTEST MANUFACTURING COMPANY 


2514 LIBERTY AVENUE + PITTSBURGH 22, PA. 


In Canada . . . Kerotest Cast Steel Valves are manufactured and distributed 
exclusively by Guelph Engineering Company, Guelph, Ontario, Canada 
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316 


STAINLESS 
STEEL 


Welded Bourdon Tube and 
Pressure Connection 








+ 
OQOO™% 
OOYQOOO 
POS 


ADDITION 
to 


MERCOID 


PRESSURE 
CONTROLS 


Series D-41, 243, 541 


316 stainless steel welded 
Bourdon tube. %” (316) stainless 
steel pressure connection. Nickel 
plated mechanism. Outside ad- 
justments. Calibrated dial. Her- 
metically sealed mercury con- 
tact. 


Operating ranges: 30” vac.-75 
psig; 10-100 psig; 30-400 psig; 75- 
800 psig. and 100-1000 psig.— with 
varying differentials and electri- 
cal capacity to meet your appli- 
cation. 


Three case styles: General Pur- 
pose NEMA 1; Weather-Proof 
NEMA 1A, 2, 3, 4; Explosion- 
Proof Class 1 Group C, & D; 
Class 2 Group E, F, G, NEMA 7, 
9, 9A. 


WRITE FOR BULLETIN 019 


THE MERCOID CORPORATION 
4211 Belmont Ave., Chicago 41, Ill. 
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This is part of the group attending a recent two-day sales conference at Vulcan 
Containers, Inc., Bellwood, Ill., manufacturer of industrial steel shipping pails, 
drums, and metal cans. Vulcan’s marketing and field sales force from the Midwest 
area, including manufacturers’ representatives, customer service staff, production 
supervisors and executives attended the conclave. 


CELANESE CORP. OF AMERICA has elected 
George B. Moseley vice president, mar- 
keting. Moseley had served five years pre- 
viously as vice president, sales, Chase 
Brass & Copper Co., Waterbury, Conn. 
He also had been a director of Chase 


| Brass and Superior Wire Cloth Co. 


BROOKS INSTRUMENT CO., INC., has 
named Austin F, Platt European sales 
manager for Brooks Instrument Co., S. A. 
of Switzerland and Brooks Instrument 
Nederland, N.V. 


GRAVER TANK AND MANUFACTURING CO. 
has elected Henry H. Hemenway vice 


Hemenway 


president for research 

and engineering. 

Lionel G. Lancaster 

becomes vice presi- 

dent for construction. 

Willard M. Broxham 

has been named vice 

president and Pacific 

Coast sales manager. 

Hemenway, formerly 

director of research 

and development, was 

with Foster Wheeler 

Broxham Corp. for 23 years 
before joining Graver Tank in June 1959. 
Lancaster came to Graver as general 
manager of field erection in July 1959. 
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GIRDLER CATALYSTS, manufacturer of spe- 
cialty catalysts for chemical, petrochem- 
ical and gas process industries, has moved 
its New York district office to 386 Park 
Avenue South. The office, headed by 
James V. Wier, sales engineer, was for- 
merly at 79 Wall St. 


WARREN PUMPS, INC., Warren, Mass., has 
appointed Paul L. Armstrong industrial 
sales representative for Southern Cali- 
fornia, Arizona and Clark County in 
Nevada. Armstrong’s firm is at 1709 
West Eighth St., Los Angeles. 


WOLVERINE TUBE DIVISION, Calumet & 
Hecla, Inc., has named E. W. Ervasti as- 
sistant director of marketing. Ervasti 
joined Wolverine Tube in 1934. He will 
headquarter in the company’s adminis- 
trative office, Allen Park, Mich. 


U.S. STONEWARE CO. has assigned Ralph 
F. Strigle, Jr., to the Process Equipment 
Division as technical sales representative. 
Strigle was formerly vice president of 
Akron Sandblast & Metallizing Co. 


GARLOCK, INC., has named John Durham 
New York district manager, replacing 
Alfred E. Munch, who has retired. Dur- 
ham has been manager of the company’s 
Denver sales district since 1959. Neal 
Monger has been promoted to Denver 
district manager. He was previously a 
sales representative in Western Michigan. 


ATLAS COPCO, INC., has elected Howard 
C. Sheperd chairman of the board of di- 
rectors. Peter Redpath has been named 
president. 


CHEMICAL CONSTRUCTION CORP. has 
moved its main offices to 320 Park Ave- 
nue from 525 West 43rd St. The firm will 
occupy the second, third and fourth floors 
of the 33-story Uris Brothers Building, 
New York. 


PFAUDLER CO., Rochester, N. Y., has 
named Dewey E. Holcombe director of 
field sales. Holcombe replaces Alton L. 
Gray, who has retired. Holcombe was 
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What the affiliation of 
Rochester Manufacturing Co. 
with American-Standard® 


means to you 


Perhaps you read the story in the WALL STREET JOURNAL. “American 
Radiator and Standard Sanitary Corp....has acquired Rochester 
Manufacturing Co., maker of gauges and instruments. Rochester 
Manufacturing will operate as a part of American-Standard Controls 
Division.” 

There was more. But what is of immediate concern to you is: what 
does this consolidation of two great names in the field of instrumenta- 
tion mean to the petroleum and chemical industries? 


it means expansion of Rochester Instruments’ research and develop- 
ment program, reflecting broader product lines. 


It means that the scope of the Rochester operation will be increased 
to serve industry more effectively. 


It means that the complete facilities and capabilities of the American- 
Standard Controls Division are at your disposal as Rochester en- 
gineers work with you. 

In short, it means growth . .. greater resources and development of 
important new products to take their place beside Rochester ther- 
mometers and pressure gauges—and Detroit Pressure and Tempera- 
ture controls, Norwood Electrosyn systems and Strain Gauge Pressure 
Pickup. 

We look forward to the opportunity, as we always have, to help you 
keep pace with America’s growth and development, but now we meet 
the challenge with a greater abundance of resources. 


/  dergone a design change as a result of the affiliation of Rochester Manu- 
facturing Co. with American-Standard. Here (right) is the new trademark 

for Rochester Instruments, and this is our new name: American-Standard qrHesrey 
Controls Division, ROCHESTER INSTRUMENT PLANT, 38 Rockwood Street, V 


sed The familiar RMC trademark, symbol of quality instrumentation, has un- 


Rochester 10, New York. 


American-Standard 


CONTROLS DIVISION 


. 80" 
O Bee! 
4 oe 


Rochester Thermometers 


Rochester Pressure Gauges 


NORWOOD Strain Gauge 
Pressure Pickup 
(to 100,000 psi.) 


ig te 
es ee 


. | 


v 


‘ 
t 


DETROIT Pressure 
Control Switch 
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formerly Pfaudler’s New York district 
sales manager for three years. He also 
served seven years in Michigan and one 
in Manhattan as a sales representative. 


PYLE-NATIONAL CO., Chicago, has ap- 
pointed William A. Castic assistant man- 
ager, lighting sales. Castic was previously 
field engineer, lighting, for both Pyle- 
National and its Steber Division. 


GROVE VALVE AND REGULATOR CO. has 
elected Kenneth F. Williamson vice presi- 
dent and product manager, valves. Wil- 
liamson was assistant sales manager for 
the firm. Before joining Grove Valve two 


years ago, he was with W-K-M as sales 
coordinator 


CATALYTIC CONSTRUCTION CO. has named 
Richard P. Klopp, formerly manager of 
commercial sales, general sales manager. 
Klopp joined Catalytic as a chemical en- 
gineer in 1952. 


SQUARE D CO. has appointed Walter R. 
Clarke product manager, Marketing Di- 
vision. Clarke will handle the product 
marketing departments of the company’s 
three principal manufacturing divisions, 
in Milwaukee, Cleveland, Ohio, and Lex- 
ington, Ky. 


MINNEAPOLIS-HONEYWELL REGULATOR CO. 
has elected Kerby H. Fisk a director. Fisk 





OPTIMUM RETURNS THROUGH 
QUALITY CONTROL 


e A proved cost-cutter, now operating in over fifty refineries, gasoline, and 
chemical plants. ¢ Increases yield and improves quality by accurately and 
continuously monitoring ASTM end-point. Delays between quality change 
and compensating control are eliminated, Allows closer operation to end-point 


specifications. ¢« Reproducibility far 
Technical Bulletin 5900-11. 


4 


Maxitfize your profits with the 





gow 


exceeds laboratory method. ¢ Write for 


TOTCO 
END-POINT 
ANALYZER 


Totco also makes an Initial Boiling Point Analyzer. Write for Technical Bulletin 1259-11. 


MANUFACTURERS 
OF PRECISION 
INSTRUMENTS 

SINCE 1929 


TECHNICAL OIL TOOL CORPORATION 


1057 North La Brea Avenue, Los Angeles 38, 
California « Oldfield 4-1763 

Gulf Coast Representatives: The Mott Co., 
1719 McKinney, Houston 1, Texas 
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is board chairman and chief executive 
officer of Allied Chemical Corp. Honey- 
well’s board has 16 members with Fisk’s 
appointment. 


KEASBEY & MATTISON CO. has appointed 
H. L. Krout, Jr., Berkeley Heights, N.J., 
assistant district manager, Ambler pipe 
district. Krout joined Keasbey & Mat- 
tison in 1948. 


JONES & LAUGHLIN SUPPLY DIVISION has 
transferred J. L. Leimbrook, formerly 


Leimbrook 


salesman at Farming- 

ton, N. M., to the 

Houston sales office. 

T. D. Gholson, pre- 

viously at Houston, 

has been assigned to 

Jackson, Miss., as 

resident salesman. 

Formerly salesman 

at Shreveport, La., 

D. T. Henderson has 

been sent to Monroe, 

La., as resident sales- 

Williams man. Haney Atyia 

has been promoted from salesman to field 

salesman at Midland, Texas. J. B. Wil- 

liams has been appointed resident sales- 
man at El Dorado, Ark. 


KAISER STEEL CORP. has appointed Wil- 
liam S. Barnum assistant manager of 
tubular sales. Barnum will headquarter 
in the Kaiser Center, Oakland, Calif. He 
was formerly assistant manager of sheet 
and strip sales for the firm. 


HEWITT-ROBINS, INC., has elected Hamil- 
ton M. Ross a vice president. Ross will be 
succeeded as manager of the Robins Con- 
veyors Division, Passaic, N.J., by Nor- 
man M. Godfrey, who has been manager 
of the company’s eastern sales region, 
New York. 


CONTINENTAL-EMSCO CO. has opened a 
supply store in Swan Hill, Alta. The new 
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GLYCOL ABSORPTION DEHYDRATION 


Lew initial capital expenditure, simplicity 
and low cost of operation have established the 
glycol dehydration process as the most practical 
for the natural gas industry. 

Triethylene glycol is the most commonly 
used glycol for dehydration by absorption. HI- 
DRY®, Jefferson’s tetraethylene glycol desiccant, 
is used in absorption units where additional dew 
point depression is required. Diethylene glycol 
is preferred in vacuum regeneration type absorp- 
tion units and in the mixed glycol-amine process 
which dehydrates and sweetens simultaneously. 


RECONCENTRATION 

The amount of dehydration obtained by the 
glycol absorption process is limited by the amount 
of water left in the lean glycol after reconcentra- 
tion. A lower water content may be obtained in 
the lean glycol solution by the use of vacuum 
reconcentration or stripping gas without exceed- 
ing the maximum recommended temperatures of 
reconcentration shown below. 





Initial Recommended 
Decomposition Reconcentration 
Temperature, °F./Temperature, °F. max. 


Glycol 








Diethylene 328 340* 
Triethylene 404 375 
HI-DRY® 460 430 














*When oxygen or hydrogen sulfide are present, lower 
temperatures in the range of 310° to 320° F. are 
recommended. 


GLYCOL LOSSES 

Control of glycoi losses is one of the most 
important operating problems in absorption type 
dehydration plants. Normal glycol consumption 
will usually run less than 0.5 lb./MMSCF in the 
larger plants which have close supervision of 
operation. A glycol consumption of 1.0 Ib./ 
MMSCF for field units is generally acceptable. 
Average cost for glycol make-up requirements 
will account for about 30 to 40% of the total 
operating costs. 

Major glycol losses result from (1) flooding 
of the contactor by surges of gathering line liquids 
and (2) entrainment of glycol in the contactor 
overhead. Mechanical leakage can also be signifi- 
cant. At normal contact temperatures, equilibrium 
glycol vaporization losses are relatively minor in 
comparison with the total glycol loss. When high 


HOUSTON * NEW YORK «+ CHICAGO « CLEVELAND 


contact temperatures are involved, glycol vapori- 
zation losses become more important in the over- 
all cost of operation. Figure below can be used to 
estimate equilibrium glycol vaporization losses. 


CALCULATED EQUILIBRIUM VAPORIZATION LOSSES 
AT 1000 P.S.I.G. VERSUS TEMPERATURE 


GLYCOL LOSS, lbs. /MASCF 


© oo 70 0 90 100 1108 120 10 140 130 
TEMPERATURE, *F 


This figure shows that the higher glycols, such as triethyl- 
ene glycol and HI-DRY® desiccant, have the advantage 
of low vaporization loss at the higher contact temperatures. 


DESIGN CONSIDERATIONS 

In recent years there has been a tightening 
of water specifications on gas sold to transconti- 
nental pipelines. As limitations are reached in 
reconcentration of the glycols, the amount of con- 
tact and glycol circulation rates become increas- 
ingly important. Glycol circulation rates of three 
gallons per pound of water absorbed and four tray 
contactors meet normal dehydration requirements. 
Locations needing maximum dew point depression 
may use circulation rate of 10 to,15 gallons per 
pound and contactors with six to eight trays. 

Installation of an inlet gas scrubber to pre- 
vent contactor flooding and a contactor overhead 
mist eliminator for prevention of entrainment are 
recommended design features. 


For complete information on Jefferson glycols, 
ethanolamines, and helpful technical services . 
contact Jefferson Chemical Company, Inc., 1121 
Walker Avenue, P. O. Box 303, Houston 1, Texas. 


JEFFERSON 
CHEMICALS 


CHARLOTTE * LOS ANGELES « SAN FRANCISCO 
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Wrought tube burst at 70,100 psi 


Burst tests prove 
7,400 psi superiority of 
centrifugally cast 


Thermalloy’ tubes 





Hydrostatic pressure tests by Electro-Alloys established the rupture 
of a centrifugally cast Thermalloy tube section at 77,500 psi. Under 
the same conditions, wrought tubes of comparable section and analy- 
sis burst at 70,100 psi. These tests were conducted at room temper- 
atures. Tensile tests show this strength margin increases substantially 
at the higher operating temperatures (1500°—1800° F). The 
Thermalloy tube was tested as cast— without machining the inside 
or outside diameter. For further data, call your representative, or 
write Electro-Alloys Division, 3024 Taylor Street, Elyria, Ohio. 


AMERICAN 
Brake Shoe 
COMPANY 


ELECTRO-ALLOYS DIVISION « Elyria, Ohio 
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facility will operate as a part of the 
firm’s Edmonton district. 


BECKMAN INSTRUMENTS, INC.’s, Scientific 
and Process Instruments Division has 
moved its Buffalo regional sales office to 
2451 Wehrle Drive, Buffalo, N.Y. The 
office was formerly at 3053 Main St., 
Buffalo. 


MICROSEMICONDUCTOR CORP. has elected 
Dr. Thomas C. Hall vice president, re- 
search and development. Dr. Hall was 
formerly with Pacific Semiconductors, 
Inc. 


THERMOID DIVISION, H. K. Porter Co., 
Inc., has promoted A. Campbell to man- 
ager of sales and marketing services. 
Campbell, during his 23 years with Ther- 
moid, has served in various sales and 
customer service capacities. 


NATIONAL TUBE DIVISION, U.S. Steel 
Corp., has appointed Arthur W. Thorn- 
ton director of engineering and research. 
Thornton has been general superintendent 
of the division’s Lorain, Ohio, works. 


PACKARD BELL ELECTRONICS CO. has as- 
signed Hal S. Davis to the Packard Bell 
Computer Division as sales manager for 
components and systems. He will direct 
sales and application engineering activi- 
ties for the firm’s lines of digital com- 
ponents and systems marketed throughout 
the world. 


ROCKWELL MANUFACTURING CO.’s Meter 
& Valve Division has named James 
Dvoracek midwestern regional manager. 
He will headquarter in 
Tulsa, Okla. Dvoracek, 
southwestern regional 
nanager, joined Rock- 
vell in 1956. Prior to 
joining the firm, he 


| 
was sales manager of | 


Climax Controls Di- 
vision, Black, Sivalls & 
Bryson, Inc., for nine 


. years. He is a former | 
Dvoracek president of Natural | 


Gasoline Supply Men’s Association. 


KLEMP METAL GRATING CORP., Chicago 
manufacturer of gratings, steel bridge 
decking, industrial floor armor and 


safety stair treads, has named Herbert 


J. Leib executive vice president. 


ENGELHARD INDUSTRIES, INC., has elected 
George A. Helmer senior vice president. 
Previously, Helmer was with the law firm 
of Cooper, White and Cooper, San Fran- 
cisco, for 13 years. 


CRUCIBLE STEEL CO. has elected G. W. 
Snyder assistant to the vice president, 
commercial, and director of production 
control. Snyder was formerly assistant 
general sales manager, product divisions. 


ELLIOTT CO. has appointed Stuart Misener 
general manager of Elliott Industrial 
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SERIES 300 PROPORTIONING PUMPS 
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ADJUSTABLE IN OPERATION 
FROM ZERO TO FULL CAPACITY 


The unique control mechanism on American’s new 300 Series 
Pumps provides full range adjustment while the pump is 
operating. Capacities range from 1 to 812 gallons per hour on 
the simplex series and from 2 to 1624 gallons on the duplex 
series. Maximum working pressure is 10,000 PSI. For maxi- 
mum versatility and absolute minimum maintenance the 
Series 300 also incorporates these quality American design 
features: 


Interchangeable liquid ends. 

New cam adjustment mechanism controls pump plunger 
stroke from any point from zero to maximum output. 
Compact housing — all moving parts enclosed. 

E-Z Clean Cartridge Valves for simple maintenance. 
Plunger (diameters from 14” to 234”) serviceable without 
disturbing the adjustment mechanism. 


For use in high-corrosion environments, new Series 300 
American Pumps are available with plungers and liquid end 
made in either ceramics, chrome plate or stainless steel. 
Remote or automatic controls are also available. Write 
American Meter Company for full details. 


, 
AMERICAN, 9 


METER COMPANY 


Pump division 


13500 PHILMONT AVE. PHILADELPHIA 16, PA. 
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Savings 
protection 


You can be sure that accuracy and reliability are always built into 
Shand & Jurs designed liquid level GAGES. 
Designed by engineers who know what you require. 
S&J offers the industry precision gages with easy- 
to-read digital indication, vapor-tight construction 
and freedom from maintenance—all contributing 
toward savings and protection for your plant and 
personnel. You will also be interested in S&J 


BREATHER VALVES that will give you 
the minimum maintenance service that you 
need for true operating economy. Unique 
construction assures tight seating for vapor 
savings, and excellent resistance to sticking, 
corrosion and freezing—a major achievement 
in tank protection. Be sure to see the latest 
development in safety, too: examine the S&J 


DEPRESSURING VALVE that affords . 

emergency venting as outlined in API RP-520. Self- Tl 

energized and fail-safe, it can be either manually 428° 

or automatically actuated to dump hazardous pres- 

sures during exposure fires, for the ultimate in 

Safety. It can be rapidly re-closed on command, for “a 

obvious product savings. S&J proudly offers you 

RATE which combines continuous alarm scan 
with telemetering and supervisory control. 
Utilizing solid state electronics, RATE 
provides speed, flexibility, reliability and 
savings throughout! And it operates over 
a Single low-grade, low-cost communica- 
tions channel. You are protected by com- 
plete error-checking of all addresses and 
inputs. Automation of tomorrow—today ! 

Detailed specs on any S&J product 


are available to you. Your inquiry will receive 
prompt attention. Write today 








SHAND AND JURS CO. 
2600 EIGHTH STREET + BERKELEY 10, CALIFORNIA 
A Subsidiary of General Precision Equipment Corp. 
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Equipment Co., Port Credit, Ont. Mise- 
ner joined Elliott’s parent Company, 
Carrier Corp., in 1949 in application, en- 
gineering, research and sales. 


DE LAVAL STEAM TURBINE CO. has elected 
M. B. Sennet assistant to the vice presi- 
dent and Donald T. Bixby manager of 


Sennet Bixby 


the IMO Department. Sennet has been 
with De Laval for 40 years. Bixby joined 
the company in 1945. 


DEVCON CORP. has appointed Lloyd C. 
Graham regional sales manager for 11 
western states. He replaces Richard L. 
Rouviere, who has been assigned regional 
sales manager for the East. 


BETHLEHEM STEEL CO., Supply Division, 
has appointed L. G. Bettis, formerly 
credit manager, treasurer. Bettis succeeds 
Christian Seger, Jr., who resigned in 
October 1960. 


STEARNS MAGNETIC PRODUCTS DIVISION, 
Indiana General Corp., Milwaukee, has 
appointed Harold W. Buus general man- 
ager. He succeeds Frank S. Greenwald. 
Buus has been with Stearns since 1941 in 
engineering and sales. 


WHEELABRATOR CORP., Dust and Fume 
Control Division, Mishawaka, Ind., has 
assigned Richard G. Genton to represent 
the firm in California, Nevada and Ar- 
izona. He will be regional dust and fume 
engineer operating from the company’s 
Los Angeles and San Francisco offices. 


F & M SCIENTIFIC CORP. has appointed 
James W. Tabor product design engineer. 
He was formerly manager of test equip- 
ment design in General Electric Co.’s 
Missile and Space Vehicle Department. 


CONSOLIDATED ALUMINUM CORP, has 
named Fred Jones Chicago District sales 
manager. Jones was with Kaiser Alum- 
inum Corp. in the Cleveland, Ohio, area 
before joining Consolidated Aluminum. 


CATALYTIC CONSTRUCTION CO. has named 
Samuel J. Hanna to the sales staff. Hanna 
will handle sales to government agencies, 
military installations and the defense 
industries. 


PENNSALT CHEMICALS CORP. has appointed 





Edwin M. Ott manager of marketing 
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Heat exchangers, towers, vessels, tanks and other process equipment, large or 
small, single or by the scores, standard or special, are fabricated at Chiyoda’s 
Kawasaki Factory with the most modern fabricating and testing equipment. 
With an integrated organization staffed by specialists in every field plus 
lower man-hour costs, Chiyoda assures clients of early delivery, low mainte- 
nance cost, high operating efficiency and long life. 

For your process equipment requirements anywhere in the world, contact 


CHIYODA. 


"Process Plants & Equipment Specialists” 


CHIYODA 


CHEMICAL ENGINEERING & 
CONSTRUCTION CO., LTD. 


PRESIDENT A. TAMAKI 

No. 3, MARUNOUCHI 2-CHOME, CHIYODA-KU, 
TOKYO, JAPAN 

Cable Address: “CHIYOTAKA TOKYO” 
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SPUN 
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Centritugally 
cast 


DU 





A design of the 


A. F. Holden Co., | 
Detroit, Mich. 


BETTER 


@ Alloy for alloy, it is stronger than 
statically cast, rolled or extruded pipe. 

®@ Alloy for alloy, it has a denser grain 
structure. 


®@ Alloy for alloy, such pipe or tubing is 
practically free of blow holes and 
pockets which are thrown out by the 
centrifugal force. 


We have shop facilities for assembling centrifugally cast pipe or tubes with other 


high alloy castings into processing equipment; as for example, the radiant heating 
unit which is illustrated. 


With experience in high alloy static castings going back to 1922 and in 
centrifugal cestings back to 1933, both pioneering starts in this country, our 
metallurgists and foundry men offer tops in experienced personnel. 

Send for Bulletin G-159. 


se. 


NW, 7 
VA 


t'NG = 
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¥ URALOY 
OFFICE AND PLANT: Scottdale, Pa. 
EASTERN OFFICE: 12 East 41st Street, New York 17, N. Y. 
CHICAGO OFFICE: 332 South Michigan Avenue 
DETROIT OFFICE: 23908 Woodward Avenue, Pleasant Ridge, Mich. 


Yenes®™ 


272 


For more data on advertised products, use Readers’ Service Cards, last page. 


| Suppliers .. . 








| planning. Ott joined the Market Research 
| Department of Pennsalt in 1940. He has 
| served as a product manager and mana- 
| ger of investment analysis, Industrial 
| Chemicals Division. 


GENERAL MILLS, INC., has promoted Stan- 
ley W. Cairns to sales manager for the 


McNamara 


se company’s district 

sales office in Hous- 

ton. He will also be 

in charge of the St. 

Louis, Los Angeles, 

and San Francisco 

sales branches. Frank 

J. McNamara, sales 

representative in the 

New York district 

for the past four 

years, has_ been 

named Philadelphia 

Vincent district sales man- 

ager. Chemical sales in the Chicago dis- 

trict will be handled by Melvin T. Vin- 
cent. 


| BAIRD-ATOMIC, INC., has appointed Rob- 
| ert Roy sales manager of spectrochemical 
| instruments. Roy will handle sales of all 

spectrochemical instruments throughout 


“SAFETY BOY" 


SPREADS FLANGES SAFER-FASTER 
IN TIGHTEST WORKING SPACE 


Eliminates plant safety hazards 
and costly down time. 


Spreads all Series pipe flanges. 
Spreads ring joint flanges. 
Lightweight / Priced right 

FOR CATALOG SHEET: WRITE TO 
Wm. L. Riggs Co. 

600 S. 129 E. Ave., Tulsa, Oklahoma 
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Another big tower for industry 


Building and delivering big items like the 165-foot-long fractionating tower 
pictured here is routine performance at Sun Ship. Two towers, each weighing 
135 tons and identical with that shown above, were constructed for a petro- 
chemical plant for processing petroleum gases. They were shipped on 9 flatcars. 
Railroad officials said it was one of the largest shipments ever moved by rail. 
Because of its length the shipment had to travel a circuitous rail route. 


Whether it’s a massive fractionating tower or intricate equipment, your require- 
ments will be met with exacting precision and your product delivered on schedule 
by rail or water from our tidewater plant. 


Sun Ship’s modern fabricating and engineering services put these advan- 
tages at your fingertips. For full information, call or write our Sales Engineering 
Department. 


pun 


SHIPBUILDING &€ DRY DOCK COMPANY 


ON THE DELAWARE « SINCE 1916 « CHESTER, PA. 
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DURABILITY 


esign, materials, construction are com- 
bined in the manufacture of Penberthy Liquid 
Level Gages to provide the highest degree of 
rugged dependability. Liquid chambers are made in one piece 
from a solid bar of carbon or alloy steel and precision heat 
treated, machined and ground . . . for perfect, leak-tight align- 
ment and rigidity. Covers, of temperature resistant steel, com- 
pletely enclose sides and ends of glass and gasket . . . for blowout 
prevention. Pyrex glass is used exclusively . . . for its greater 
strength and resistance to shock and erosion. Even the gasket 
material is specially selected . . . for its high resiliency and 
ability to withstand excessive compression. In brief . . . For 
lasting accuracy in a liquid level gage, look to Penberthy. 


S| 
yo 
» 


PENBERTHY MANUFACTURING COMPANY 


Division of Buffalo-Eclipse Corporation 
PROPHETSTOWN, ILLINOIS 
SALES OFFICE: 2660 E. GRAND BLVD., DETROIT 11, MICH. 


LOOK TO PENBERTHY FOR JET PUMPS, TOO ) Dedicated to 


Quolity Since 1886 


-_ 


WRITE OR CALL PENBERTHY TODAY FOR COMPLETE INFORMATION 
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the United States. He joined the firm in 
1955, and for the past five years has been 
sales engineer for spectrochemical instru- 
ments in the Detroit area. 


DAYSTROM, INC., Weston Instruments Di- 

vision, has appointed Harold L. Russell 

general sales manager. 

Russell, who will 

handle operating sales 

functions, was formerly 

process instrument 

sales manager. Before 

joining Weston in 

1960, Russell was gen- 

eral sales manager for 

Fischer and Porter 

Co., Hatboro, Pa. He 

Russell had previously served 

with the Industrial Division of Minneap- 
olis-Honeywell Regulator Co. 


BENDIX FILTER DIVISION, The Bendix 
Corp., has named Ray J. Raupp chief 
engineer. Raupp has been a staff engi- 
neer with the division since January 
1960. He will be in charge of design and 
development of all Bendix Filter Divi- 
sion products. 


DIAMOND ALKALI CO., International Divi- 
sion, has appointed Stanley B. Honour 
sales manager. Honour was with Sher- 


win-Williams Co. before joining Diamond 
Alkali. 


BLACK, SIVALLS & BRYSON, INC., has 
elected Eugene L. McCarthy vice presi- 
dent in charge of product development 
and standards engineering. He will head- 
quarter at Oklahoma City. 


KEROTEST MANUFACTURING CO. has named 


Charles E. Hughes Steel Valve Division 
sales representative. Hughes’ territory in- 
cludes West Virginia, Ohio, and Ken- 
tucky as well as parts of Pennsylvania 
and Illinois. 


SHARPLES CORP., Philadelphia, has ap- 
pointed Walton H. Craig regional man- 
ager in charge of the Chicago, Detroit 
and Cleveland district offices. Craig was 





REFRACTORY HAYDITE 


Makes Higher 
Heat Resistant Concrete 


Haydite aggregote used with Lumnite cement 
produces refractory concrete suitable for sus- 
tained temperatures up to 1800-2 F., 
which makes it excellent for tubular heaters, 
ducts, flues, stacks and catalytic crackers. 
Weighing from 30 to 40 per cent less 
ordinary aggregate concrete, Haydite is ex- 
ceedingly strong. It has excellent insulating 
properties and withstands pressures of up to 
1130 pounds per square inch. Write today for 
free folder and complete information about 
veateatinnes Refractory Haydite. 

We sell direct to you. 


CONSTRUCTION MATERIALS 


—CARTER-WATERS— 


KANSAS CITY. 8 MISSOURI 











2440 Pennway Phone GRand 1-2570 


PETROLEUM REFINER—V ol. 40, No. 4 





Lo 


® INCOME QUOTIENT 


Impact a result of contact: Public Speaking 


not an end, but a vital means to an end 


There certainly is no better tool in develop- 
ing executive or management qualifications 
than through public speaking. Spoken words 
are a powerful tool of business. They are used 
to organize, motivate, coordinate, control, and 
train. 

Since an executive must achieve results 
through people, he must be able to plan and 
organize. As a leader, he must be able to 
motivate and inspire people to action; he must 
make himself understood. He must have pur- 
pose and the will to make other people aid 
that purpose. 

A speaker, too, achieves his results through 
people. He, too, must be able to plan and 
organize; must lead; must be able to motivate 
and inspire others to action; must make himself 
understood. The speaker must have a purpose 
and the will to make others aid that purpose. 
The skills of the executive are identical with 
those of a speaker, in these areas. 

It is not surprising, then, that aspiring leaders 
in business and industry are judged by their 
associates and superiors, to a great extent, by 
their abilities to communicate. It is not sur- 


WRITE FOR YOUR 
COPY TODAY 


prising that an executive can sell himself, can 
attain greater authority by broadening his ca- 
pacities for directing and leading, through oral 
communication. 

Words have great power, particularly the 
spoken word. Words give you contact with 
other men, and if you use them effectively, they 
give you — impact. That impact is multiplied 
as you develop your ability to speak, and as you 
speak to more important audiences. 

If you are a novice in public speaking you 
are not alone. No more than 25 per cent of 
our speakers could qualify as “veterans.” 

Like conversation, speaking before an audi- 
ence is based on sincerity and belief. It involves 
conviction and concern. The public speaker is 
most convincing when he is least artful, when 
he is most natural, and above all, when he is 
sincere. 

Effective speaking is not an accident. It is 
not the special endowment of a few. While 
talking before many listeners may come natur- 
ally for a few, it is, by and large, a learned art. It 
consists of an idea, phrased simply, and delivered 
with conviction and with an expressive voice. 


... the growth of engineering leadership in the process 


industry is of great importance to Western, 


because tomorrow’s executives in the petroleum and 


chemical process fields are our prospective customers... 


Experience in our own organization has 


taught us the impact of clear and forceful expression 


of original ideas and solutions to 


heat transfer problems, and we have thus recognized the 


importance of learning to speak to audiences of 
all sizes . . . We've devoted another of Western’s 


“professional development” booklets to this timely subject, 
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For more data on 


and a copy awaits you without obligation... 


Also without obligation, we offer our assistance in the 


solving of your next heat transfer problem. 


WESTERN 


HEAT EXCHANGERS 
WESTERN SUPPLY COMPANY 
P.O. Box 1888 — Tulsa,Oklahome 
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An individual 10 mm dia. cyclone illustrating sealing arrangement. 
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REPLACE THICKENERS ON 


New manifolded units only 18 inch dia. replace 25 foot dia. thickeners... 


A major breakthrough in refinery processing techniques is now possible with 
the TMC DorrClone. By manifolding miniature cyclones in common housings, 
tremendous centrifugal force is available to separate 5 micron and above par- 
ticles from production scale streams. Each individual cyclone is only 10 mm 
inside diameter and is constructed of a special ceramic material that is thermally 
and mechanically shockproof. Housings are forged carbon steel or stainless steel 
and pressure tested to 400 psig before shipment. Specifications for the various 


TMC sizes are shown on the opposite page and major advantages are listed below. 


SAFETY: Individual TMC DorrClones are constructed according to code 
with 4%” corrosion allowance. Construction and installation 
completely eliminate dangerous spills and boil overs from acci- 
dental crude or water injection. Completely closed construction 
makes it as safe as the pipe work connecting it to the system. 

SPACE: 2 cu. ft. of space now do the job of 8500 cu. ft. No foundations 
required. Can be supported by its own piping. 

EFFICIENCY: 95% removal of 5 micron and above solids. Operation at higher 
temperatures than ever before possible with resultant heat 
savings. Far more effective than pressure decanters. Ratio of 
clarified oil to slurry oil can be controlled through a 50-1 to 
1-3 range. 

COST: 75% reduction on installed costs as compared with thickeners. 


MAINTENANCE: No moving parts — greatly reduced areas of lagging. Replace- 
ment periods exceed by far T & I intervals. 


For further information on this new innovation, simply fill out the coupon at 
right or write direct to Dorr-Oliver Incorporated, Stamford, Conn. 


os 
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yy DORR-OLIVERF 


ae 
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Exploded view of TMC-60 
with several cyclones removed 


SPECIFICATIONS TMC—60 TMC—180 TMC—300 
Capacity BPD 1000—2000 4000—6000 7000—10,000 








Height, inches 17 24 30 
Overall 
Dimensions Diameter, inches 18 30 36 


Weight, (approx.) Ibs. 200 








Pressure psig 150 
Temperature, ° Fahrenheit 850 850 850 
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To: O. M. Johnson 
Dorr-Oliver Incorporated 
Stamford, Connecticut NAME 


i am interested in the possible application of a TMC DorrClone 
to our Catalyst Separating System. Our conditions are: COMPANY 








Flow BPD 
Catalyst Size ADDRESS 
Catalyst % 
Operating Temp. CITY 
Operating Press. 
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formerly district manager of the Cleve- 
land office. Oren Hopkins, Jr., has been 
promoted from assistant district manager 
of the Cleveland office, to district man- 
ager there. 


JONES & LAUGHLIN SUPPLY DIVISION has 
appointed A. B. Colt store manager at 
Carmi, Ill. Colt joined J&L as a store- 
man at Henderson, Ky., in 1944. 


COOPER-BESSEMER CORP. has appointed 
Eugene McCoy assistant gas engine com- 


pressor sales manager. McCoy came to 
Cooper-Bessemer in 1954. 


CONOFLOW CORP. has named Charles W. 
Arnold sales engineer in the Philadelphia 
district office. Arnold came to Conoflow 
in 1958 as an application engineer. 


OPW coRP. has named George A. Halsey 
manager of customer service. Halsey, 
who joined OPW in 1951, was assistant 
to the vice president of sales. 


PERFEX CORP. has named H. Neil Worsham 
product manager, Petroleum Industry 
Division. Worsham was with Coynco 
Products and Yuba-Tulsa Corp., Tulsa, 
as chief engineer. 





COOLED HEAT EXCHANGERS 


hd 





EVEN IN AREAS 
WITH UNLIMITED 
WATER SUPPLY! 





Three Smithco induced draft air cooled exchangers 


in. the Houston plant of a 


world wide refiner. 


All over the world engineers are turning to air as the solution of their 
heat transfer problems, even in areas where water is readily available. 
The reason? — AIR COOLING DOES THE JOB WITH THE SAME EFFI- 
CIENCY AS WATER, YET ELIMINATES THE NEED FOR COSTLY WATER 
TREATMENT, REQUIRES LESS MAINTENANCE AND PROVIDES A LONGER 
PERIOD BETWEEN “TURN AROUNDS”. 


Smithco, whose only business is air cooled heat exchangers, has pioneered 
many significant developments in this field. Prominent among these is 
the Smithco Metalbond Fintube. The Metalbond provides a continuous 
metallic path from the tube to the fin. This metallic bond assures highly 
efficient performance even at the elevated temperatures encountered in 
refinery and chemical services. It also eliminates the possibility of 


external corrosion of the tube. 


A SMITHCO AIR COOLED EXCHANGER MAY BE THE ANSWER 
TO SAVING COOLING DOLLARS IN YOUR EXISTING PLANT. 





SMITHCO 
ENGINEERING 


P O BOX 3217 


INC 


PHONE GI 7-5545 TULSA, OKLAHOMA 
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WORTHINGTON CORP. has named John A. 
Malsi, Irvington, N. J., central region 
resale sales manager. 
Malsi, formerly su- 
pervisor of original 
equipment manufac- 
turer sales, succeeds 
F. J. Reardon, who 
was transferred to 
the company’s Con- 
struction Equipment 
Division as Eastern 
zone manager. Malsi 
joined Worthington 
in 1945 as a service Malsi 
engineer and was 

transferred three years later to the De- 
troit district office as a distribution rep- 
resentative. He became supervisor of 
original equipment manufacturer sales in 
January 1960. 


RAY MILLER, INC., has opened a ware- 
house at 717 Jefferson Highway, New 
Orleans, for the servicing of chemical, 
petrochemical and allied industries. 


OKONITE CO., wire and cable manufactur- 
ing subsidiary of Kennecott Copper 
Corp., has opened two new branch 
offices, one in Denver, and one in Charles- 
ton, W. Va. 


PARKER-HANNIFIN CORP. has named Rit- 
ter Engineering Co., Pittsburgh, Pa., dis- 
tributor for power cylinders and air con- 
trol valves. Ritter has been handling 
Parker tube and hose fittings, hydraulic 
accumulators and related units. 


ELECTRADA CORP. has elected Henry C. 
Jones, president and a director. He was 
previously executive vice president and 
director of operations. Jones, who joined 
Electrada in July 1960, will be chief ex- 
ecutive officer of the firm. 


GIRDLER CATALYSTS CO. has promoted 
Lansing M. Hinrichs to general manager. 
Hinrichs joined the firm in 1951. 


FISCHER & PORTER CO. has appointed 
Jose Joaquin Quintero manager of the 
International Division. Quintero repre- 
sented Agencia Macfarlane, Fischer & 
Porter’s engineering representatives in 
Havana, Cuba, for over four years before 
joining F & P in August 1960. 


PARKER SEAL CO. has appointed Joseph 
(Joe) P. Bowen sales representative for 
Minnesota and Wisconsin. He will head- 
quarter in Milwaukee. 


DATEX CORP. has named Jack C. Monroe 
chief applications engineer. He will be in 
charge of a group preparing proposals 
and preliminary designs, and ‘participate 
in product line planning. 


STAUFFER CHEMICAL CO. has opened a 
sales office in Wilmington, Del. It is lo- 
cated in the Delaware Trust Building. 
The new office will be Stauffer’s sales 
headquarters for the Wilmington-Greater 
Philadelphia area for both the Industrial 
Chemicals Division and Victor Division. 


CHICAGO BRIDGE & IRON CO. has trans- 
ferred Arthur G. Albertson and William 





T. Livings to the New Orleans sales dis- 
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Here’s what grows in your cooling towers 


CHLORELLA 2000 X* FRAGILARIA 750 X* ULOTHRIX 1000 X* 


Dearcide kills them! An ideal environment exists in 


open, recirculating cooling systems 
for the growth of algae and other microbiological organisms of many types. These often reduce 
efficiency of cooling towers, heat exchangers, and circulating systems... can lead to serious cor- 
rosion of cooling system components and deterioration of cooling tower wood. # Chlorine in various 
forms or combinations has, in the past, been a major combative agent in general use in spite 
of certain objectionable characteristics. s Now, Dearcides— products of Dearborn research labora- 
tories— provide more effective control without introducing problems of corrosion, toxicity, and 
high maintenance costs. Dearcides are non-corrosive ... will not attack cooling system com- 
ponents... have no deleterious effect on wooden cooling towers... are compatible with 
commonly used water treatment chemicals . . . require no feeding equipment. Most have extremely 
low toxicity to fish and animal life... may be used when cooling tower blow-down water is dis- 
charged directly into streams or lakes. 


+ bing val ore eee 


SEND FOR THE REPORT of a two-year study of algae in cooling towers in all parts of the 
country, made by Dearborn Microbiologist Edward Tehle, Jr. It contains technical information 
pertinent to your plant wherever it may be located. It’s free. It’s interesting. It’s a valuable 
reference piece for your water treatment library. Send for it today. 


NAME AND TITLE 
COMPANY 
ADDRESS 


RBORN CHEMICAL COMPANY 


General Offices: Merchandise Mart, Chicago 54 + Dallas + Des Plaines, Ill. « Ft. Wayne + Honolulu 
Linden, N.J.* Los Angeles » Nashville +» Omaha «+ Pittsburgh « Toronto + Havana + Buenos Aires 
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trict, Harry E. Douglass, Jr., to Cleve- 
land, Ohio, and Stanley W. Whitehead 
to Kansas City, Mo. 


VALLEY MANUFACTURING CO. has pro- 
moted Robert E. Finnman to vice presi- 
dent, sales, Steel Pipe Division. He was 
also named to the board of directors. 
Finnman was previously sales director of 
Valley’s Steel Pipe Division. 


CHICAGO BRIDGE & IRON CO. has trans- 
ferred its Process Division headquarters 
from New York to Chicago. H. E. Jacoby 


remains in CB&I’s New York office as 
manager of the eastern region and export 
sales. 


VON BREE, INC., Newark, Del., has an- 
nounced plans for a catalyst leasing serv- 
ice to companies employing catalysts 
which are considered fixed or working 
capital investment. 


OPW CORP. has appointed William J. 
Brown district manager for the Rocky 
Mountain area. Brown, who will head- 
quarter in Denver, will serve Montana, 
Wyoming, Utah, Colorado, and parts of 
New Mexico and Idaho. 


WALWORTH CO. has named Michael C. 
Malloy western divisional sales manager, 


Conveyor carries 
drums through 
entrance tunnel into 
incinerator. Arch, 
walls and floor are 
“Zone-lined” with 
Plibrico plastic and 
castable refractories. 
These form a 
joint-free durable 
lining giving long 
service life and extra 
protection against 
thermal shock and 
abrasion. 


New Plibrico Incinerator at J.« B. Smith Co. 
“burns” metal drums clean 


. SAVES $1100 A WEEK! 


Now, tough to clean 30 and 55 gallon drums caked with oil, paint, bitu- 
minous or other products are cleaned faster, safer and for less cost. 
Upended drums are conveyed through the Plibrico incinerator at the rate 
of 120 an hour, where controlled heat burns out the unwanted materials 


which drop into a collection pit. 


Smoke-and _odor-free cleaning. Prior to the installation of this new 
Plibrico incinerator all drums had to be transported and open-burned 
outside the city because of obnoxious smoke and fumes. All this expensive 


handling was eliminated with the Plibrico incinerator. 





WRITE NOW FOR DETAILED CASE HISTORY... 
ask your local Plibrico Field Engineer to show you 
how modern incineration solves other reclamation 
and waste disposal problems in your field. 


PLib Pi @ O incnerarors 


PLIBRICO COMPANY, 1812 Kingsbury Street, Chicago 14 





Plibrico Sales & Service in Principal U. S. Cities & Canada 


REFRACTORY PRODUCTS * ENGINEERING 
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| CORNING GLASS WORKS has 


Lubricated Plug Valve Division. Malloy 
has worked three years with Walworth 
and its subsidiary, Grove Valve and 
Regulator Co., as a sales engineer. 


WORTHINGTON CORP. has appointed 
Elliot M. Richman, Livingston, N. J., 
supervisor of original equipment manu- 
facturer sales, Resale Sales Department, 
Marketing Division. 


DATA PROCESSING EQUIPMENT DIVISION, 
Canoga Park, Calif., has named R. E. 
James, former assistant manager of Fri- 
den Systems Division, Los Angeles, sales 
manager. James will be in charge of 
sales for a point-of-origin data gathering 
recorder. 


HODAG CHEMICAL CORP. has appointed 

Dr. Marvin W. Sage, Chicago, technical 

director. Dr. Sage 

will be responsible 

for over-all supervi- 

sion of laboratory 

operations, including 

research and product 

development. A for- 

mer research director 

at Van Straaten 

Chemical Co., and 

application research 

leader in the Central 

Research Depart- 

Sage ment, Armour & Co.., 

Dr. Sage was also with the Manhattan 
district during World War II. 


TECHNICAL MEASUREMENT CORP., North 
Haven, Conn., manufacturers of pulse 
analysis systems and associated radiation 
monitoring instruments, has appointed 
John J. Meny regional manager in charge 
of the Dallas, Texas, office. 


PRESSED STEEL TANK CO. has elected 
Herbert E. Brumder president. Herman 
Merker, president since 1950, has moved 
to chairman of the board. W. L. Killen 
has been promoted to vice president of 
manufacturing and engineering. 


DE LAVAL STEAM TURBINE CO., Trenton, 
N. J., has appointed Capt. Ivan Monk 
manager of the Service & Repair Depart- 
ment. He succeeds J. W. Robinson, who 
has retired. Monk is a retired U. S. Navy 
captain. 


B. F. GOODRICH CO. has promoted John 
B. McCarthy to New York manager. Mc- 
Carthy had been special sales representa- 
tive in the Carribean area for Interna- 
tional B. F. Goodrich Co. since 1954. He 
was sales correspondent in Akron, Ohio, 
from 1951 to 1954. 


BECKMAN INSTRUMENTS, INC.’s, Scientific 
and Process Instruments Division has 
opened a new sales office in St. Louis. 


| Sales engineers assigned to the office are 


Edward J. Klein and Jack Weir. Klein 
will sell laboratory instruments, and Weir 
will handle process instruments sales. 


named 
Peter D. Davenport, a laboratory glass- 
ware sales representative for the Pitts- 


| burgh sales district. Davenport’s territory 
| includes Michigan, Ohio, and part of 
, Kentucky. He headquarters in Ann Ar- 


bor, Mich. 


PETROLEUM REFINER—V ol. 40, No. 4 





From Du Pont... TETRAMIX* 
for greater refining flexibility 


In the brief few months since the 
introduction of Du Pont TETRAMIx* 
antiknock compound, refiners have 
found that it offers a new degree of 
flexibility in their choice and use of 
lead antiknocks. For example, while 
its effectiveness varies with gasoline 
composition (as is true with other 
antiknocks as well), TETRAMIXx is 
generally effective in low, medium 
and high dosages. 

Results of tests to date indicate 
that TETRAMIX is also a more ef- 
fective antiknock in some fuels than 
either tetraethyl or tetramethyl lead 
—that is, a given octane number can, 
in such fuels, be obtained with lower 
concentrations of TETRAMIXx than 
with TEL or TML. 


Based on this refining flexibility 
and the potential savings it offers 
in blending, TETRAMIx antiknock 
compound has already won refiners’ 
acceptance, With commercial quan- 
tities available, now is the time for 
you to investigate the potential ad- 
vantages of TETRAMIX. 

Because you have a choice of 
all three major lead antiknocks at 


Du Pont, you’ll get impartial help 
in selecting the best one for your 
gasoline stocks. Your Du Pont Petro- 
leum Chemicals Division represent- 
ative can assist you in evaluating the 
relative merits of TEL, TML and 
TETRAMIX. 

E. I. duPont de Nemours & Co. 
(Inc.), Petroleum Chemicals Divi- 
sion, Wilmington 98, Delaware. 


* Trademark 


Lead Antiknock 


aa Compou nd S and other 


Better Things for Better Living 
. through Chemistry 


PETROLEUM ADDITIVES 














Bristol Series 532 A/D pneumatic recording controller 
is outstandingly SIMPLE, RELIABLE, and STABLE 


Simple modular design for ease of servicing 


High control stability for closer process 
control 


Designed for batch-type and continuous 
processes 


Proportional, proportional-plus-reset, and 
proportional-plus-derivative control models 
available 


Top control performance with maximum simplicity plus standard 
Bristol precision measuring elements—those are the key features 
of the Bristol Series 532 Recording Controller. The 532 uses the 
same renowned elements that have earned such a reputation for 


CONTROL UNIT CHARACTERISTICS: 


PROPORTIONAL BAND: 0-400% continuously ad- 
justable, direct- or reverse-acting. 

RESET: 0.1 to 100 repeats per minute. 
DERIVATIVE: 0 to 10 minutes derivative time. 

AIR PILOT: Non-bleed type. 

PILOT CAPACITY: Over 3.0 scfm. 

FREQUENCY RESPONSE: Essentially flat to 300 
cycles per minute. 

TEMPERATURE STABILITY: Less than 0.1% change 
in the output pressure for 90°F temperature change. 
CHART: 8” diameter; wide variety available. 


eS RIS i oO L ...for improved production through measurement and control 





accuracy and dependability on other Bristol automatic control- 
ling and recording instruments—perfected through wide expe- 
rience and many years of development. 

Self-contained modular design of the control unit speeds serv- 
icing. The whole modular unit, consisting of an aluminum cast- 
ing with working parts made of stainless steel, Ni-Span C, and 
Neoprene diaphragms, can be removed by taking out only two 
screws and a link. 

The die-cast aluminum instrument case (1534 x 1034 x 534 
overall) presents a streamlined appearance and is completely 
dustproof and weatherproof. 

Write for complete data on the new, versatile, eco- Acco 
nomical 532 A/D. The Bristol Company, 111 Bristol 
Road, Waterbury 20, Conn., a Subsidiary of American KZ 
Chain & Cable Company, Inc. ose = 


MATERIAL: Aluminum housing; 316 stainless steel 
internal parts; Ni-Span C feedback element. 


RECORDING CONTROLLERS OFFERED FOR: 
PRESSURE AND VACUUM: Ranges from full vacuum 
to 15,000 psi. 

TEMPERATURE: Ranges from—100°F to +1000°F. 


FLOW AND DIFFERENTIAL PRESSURE: With mer- 
cury-type manometer and dry-type differential unit. 


LIQUID LEVEL: With bulb unit and mercury manom- 
eter and dry-type differential unit. 


HUMIDITY: Zero to 100% relative humidity. 


*Advanced Design 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 


IRI 
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Petroleum Refiner Reprints | 
At Nominal Cost To You 


HANDBOOKS 


Cost Estimating Handbook. Shows 
how to by-pass “arm long” equations 
and mathematical “hand springs” 
when figuring important equipment | 
costs, capital investments, cost ac- 
counting and project proposals. $1.00 | 


Instrumentation Handbook (1952). | 
Provides a down-to-earth, factual in- 
terpretation of the complex field of | 
instrumentation. $1.00 


OTHER REPRINTS 
Effective Technical Reporting. Offers 
a comprehensive guide to better tech- 
nical writing and speaking. Covers in 
detail how to put life in report writ- | 
ing, prepare supplements to the re- 
port, edit your writing for style and 
clarity, and speak effectively on tech- 
nical subjects. 50¢ | 
Disaster Planning. Places particular | 
emphasis on eight most vital areas of 


disaster planning. $1.00 


Six Steps to Better Drafting Prac- | 
tices. A sure way to increase design 
drafting efficiency and cut costs. 


$1.00 


Perforated Trays . . . designed this | 
way. Reliable information for design | 
of perforated trays including handy 
work sheets to carry out your calcu- 


lations. $1.00 


Fluid Catalyst Design Data. An ex- | 
pert orientation and appraisal of re- | 
cent developments of fundamental | 
studies in fluidization. $1.00 


Foundation Design for Stacks and 
Towers. Long the standard reference 
in engineering offices throughout the 
world. Contains information every 
design man should have available. 


$1.00 


Ethylene ... What you should know. 
Provides complete summary of ethy]- 
ene uses, production and consumption 
patterns and technology. $1.00 


Order From: 
Reprint Department 
PETROLEUM REFINER 





P. O. Box 2608, Houston 1, Texas 
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CLASSIFIED ADVERTISING ¢ CLASSIFIED ADVERTISING ¢ CLASSIFI 


| wistnce  Ctroleum °TISING © 


asm RAR IN BR ass 


TISING ¢ CLASSIFIED ADVERTISING e CLASSIFIED ADVERTISING ¢ 


RATES: Regular Classified (undisplayed) set inch. Ten percent discount for two or more in- 
in this type: 20 cents per word. Minimum sertions of same copy in consecutive issues. All 
charge, $4. Blind box address in our care Classified ads payable in advance. Copy dead- 
counts six words. Replies forwarded without line: 25th of month preceding date of issue 
charge. Display Classified ads, set in suitably Send copy and checks to: Classified Adver- 
larger type with ruled border $13.50 per column tising, Petroleum Refiner, P. O. Box 2608. 





HELP WANTED 





Technical Sales Representative 


Our company is expanding rapidly and we need help. We are presently located in Tyler, 
Texas, and expect to relocate in the Chicago area within a year and a half 
We are interested in you if you: 


—Have 2 to 8 years experience in petroleum refining and a B.S. in Chemical Engineering 
—Are aggressive, like sales work, and prefer to work with minimum supervision 

—Want a job where you are badly needed and your efforts will be properly rewarded 
—Don‘t mind traveling 


Send resume and photograph to: 
R. J. Phillips, President 
HOWE-BAKER ENGINEERS, INC. 
P. O. Box 956, Tyler, Texas. Phone LYric 3-6411 








HELP WANTED FOR SALE 


PROCESS a 


HI-PRESSURE 


turbogenerators. pumps. fans, 
D 7 § i G N a nw G } sy E t R Nation’s tareest inventory. New & Used 
Purchased—Sold—Rented 
‘ - INDECK POWER EQUIPMENT CO. 
Outstanding opportunity 9750 Skokie Bivd., Skokie (Chicago) Ill. OR 3-766 


with Independent Oil 
Company on West Coast 


Rmome tosemg REFINERY 
gineer wi 

years experience in pe- INSPECTION GAUGES 
troleum refining and JOHN J. BECKER CO, 
petro chemical plants. BRADFORD, PA. 
Qualifications emphasize 
new project planning and 
design with background 




















WANTED 





Manuscripts Wanted 


in operations, design and 
. : Have you written a book you would 
technical services. like to have published? Do you have 


INQUIRIES HELD CONFIDENTIAL an idea or an outline that you would 
like to talk over with a publisher? 
Forward resume to Gulf Publishing Company, publishers 
Box 351-R of World Oil, Petroleum Refiner and 
Petroleum Refiner Pipe Line Industry magazines, _and 
P. O. Box 2608 numerous technical books, is actively 
pate: seeking trade and technical manu- 
scripts for publication by its rapidly 
expanding Book Division. For further 
information write to Manager, Book 
Publishing, Gulf Publishing Company, 
P. O. Box 2608, Houston 1, Texas. 


Houston 1, Texas 

















CHEMICAL ENGINEERS 
‘ 1-5 years == gedggwe Ae. process ig WANTED! 
ng, operations or technical service within 
petroleum refining or petro-chemical Selds. SURPLUS PIPE & TUBING 
Excellent opportunity for man who de- . . : 
sires responsibility and diversification with All Sizes and Specifications 
a small progressive company. CARBON STEEL, CHROME-MOLY, STAINLESS 
nd resume and salary requirements to: Inventory Engineering Service, Inc. 

= L, Caldwell, Project Leader 5781 N. Lincoln Ave 

The Vickers Refining Company MB 00 a 
Potwin, Kansas Chicago 45, Illinois 
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A MOTOR 
IS A 
SERIES OF 
CIRCLES 


BRACKET-TO-FRAME RABBET 
STATOR FRAME I.D. 
STATOR CORE DIA. 
AIR GAP 
ROTOR DIA. 
BEARING 0.D. 
JOURNAL DIA. 


All must be ACCURATELY CONCENTRIC if the 
motor is to run smoothly, quietly, trouble-free 


r,. 


CONCENTRICITY of Elliott C-W Motors begins with TOLERANCE of 0.0007 in. for the bearing bore is 
the bracket-to-frame fit, the reference for all sub- checked by an air gage after finishing in a precision 
sequent “circles.”” Bearing bore and shaft bore are lathe. Master jig assures accurate positioning of 
precisely centered within this accurate diameter. bearing, essential to uniform air gap. 
Elliott Crocker-Wheeler integral-hp a-c and d-c motors—from smallest to largest—are 
offered in all conventional enclosures and modifications; with insulation to suit the appli- 
cation, including GD epoxy insulation, for use where conditions are most severe. 


: ELLIOTT COMPANY GENERAL OFFICES: JEANNETTE, PENNSYLVANIA 
fo PLANTS AT: Jeannette and Ridgway, Pa.; Springfield, Ohio 


TURBINES - GENERATORS - MOTORS - COMPRESSORS - TURBOCHARGERS - EJECTORS - STRAINERS- TUBE CLEANERS 





CONCENTRICITY 
of all parts 

of Elliott 
gs 

is achieved by 
extraordinarily 
precise | aap 8 
manufacturing ge? el 


aed \ee eas 


methods 2 Oo 








_—_ 


~~ 


PRECISION GRINDER finishes the outer surface of the DUPLICATING the basic bracket-to-frame fit, a jig 
stator core to a tolerance of 0.001 inches. It is then accurately positions the wound stator for finishing 
pressed and keyed into stator frame, which has the inside core diameter by a “fly cutter,’ which 
been finish machined concentric with the basic corrects for all accumulated tolerances and assures 
bracket-to-frame fit. precise concentricity. 


Key manufacturing opera- 
tions employed in maintain- ‘ : 
ing the required close toler- | Se ELLIOTT COMPANY, Jeannette, Penna. 
ances are described more . : * i - Advertising Department 
completely in an interesting q = eee Please send a copy of The Fine Art of Building Better 
brochure, The Fine Art of — eS owe a Motors to: 
Building Better Motors. We i> - 
will be very glad to send you ' i Name____ : ____ Position 
a copy. : 
Company__ 


Address 





AMMONIA - CARBON MONOXIDE 
HYDROGEN SULFIDE - CHLORINE< 
HELIUM - HYDROCARBON GASES — 
BUTANE > METHANE - NITROGEN 


PROPANE + SULFUR Deane 


Ono COMPAS 














WE’- ARGON 
HYDROGEN 


¢ Vacuum to 15,000 psig 
® Sizes to 5,000 h.p. 
® Motor or steam drive 


There is a CP Compressor to handle most 

known gases. Each machine is engineered to 

meet specific job requirements... with special materials, 
construction, capacity and pressure 

controls to suit process demands. 


Chic ago PNEUMATIC beessansnen, tee rea tm 


AIR AND GAS COMPRESSORS » VACUUM PUMPS + PNEUMATIC TOOLS + ELECTRIC TOOLS + DIESEL ENGINES * ROCK DRILLS * HYDRAULIC TOOLS 
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New Equioment & Literature... 





as selected by Frank L. Evans, Jr., Maintenance & Design Editor 


TURBINE METER 


BLEND HEADER 
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RATIO SETTER 


COMPONENT 
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STREAM 
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TURBINE METER 


» ' 


-DIGITAL COMPARATOR 


-CONTROLLER 


| CONTROL 
VALVE 
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Quantity Instead of Flow Is 


Basis for Blending System 


A variety of packaged electronic 
control systems have been developed 
for continuous in-line blending of 
component stocks, TEL, and addi- 
tives to form specification gasolines. 

The basic system (shown in the fig- 
ure) employs the simplest form of 
accurate control of one stream in a 
fixed-total quantity ratio to another. 
The ratio setting is in arbitrary units, 
rather than in calibrated ratio units. 
No indication of individual flow rates 
or totalizing of the volume of flow is 
provided. 

The instrumentation comprises: 
(1) a turbine flowmeter in each line, 
developing a pulse signal of a fre- 
quency proportional to the flow rate 
in its line. (2) a ratio setter which the 
operator sets to determine the ratio 
of main stream A to 


? 


stream B. (3 


component 
a digital comparator 
which receives pulses from the ratio 
setter and the main stream (A). The 
comparator field-adjust- 
able alarm device to actuate an alarm 
signal if the count difference should 
go beyond the set acceptable limits 
(high or low). (4) an electronic con- 
troller that receives the “process” 
signal from the comparator and de- 
velops a milliamp control signal for 
operation of the valve. (5) a control 
valve on component stream B. Its 
electropneumatic positioner converts 
the controller signal into a propor- 


includes a 


288 


tional pressure to position the valve. 

The system operates as follows: if 
the total quantity ratio of the two 
flows is the correct value, as deter- 
mined by the ratio setter, the digital 
comparator will receive a zero count 
signal. Its analog voltage output will 
represent zero cumulative count dif- 
ference, which will coinside with the 
setting of the set point on the con- 
troller action takes 
place. 


and no control 
However, if main stream flow (A 
starts to increase, for example, the 
digital comparator will immediately 
see the count difference, indicating 
the need for an equivalent increase 
in flow B counts to return the system 
to zero count difference. Instantane- 
ously, the digital comparator develops 
a voltage signal that causes the proc- 
ess input to the controller to rise 
above the set point. Corrective action 
of the controller will further open 
the control valve in component stream 
B so that additional pulses will be 
generated from this side to make up 
the pulse deficiency and once more 
develop zero cumulative count differ- 
ence on the comparator for the in- 
creased flow in the main stream. 
Other systems and complete details 
on operation are described in com- 
pany literature just made available. 
Fischer & Porter Co. 
Circle El green card, last page 


Computer-Controller 


For Fractionating Towers 


The new CM-3 analog computer- 
controller provides real time control 
for fractionating towers, butadiene 
processing, and other multi-variable 
chemical and petrochemical processes. 
Either feed-ahead or feedback com- 
putation techniques may be employed. 
Typical installations provide one to 
three outputs—five to ten inputs. 
Modular construction allows custom 


units for each application. The unit 


is also used for operator guidance or 
equation solution for engineering de- 
sign and analysis. Approximately an 
order of magnitude improvement over 
the previous model has been achieved. 
Exact stability and over-all accu- 
racy specifications depend upon the 
number of variables and outputs de- 
manded, but may be as good as 
percent for both short and long-term 
periods. All computing components 
are solid state. 
that de- 
livery of a particular configuration to 


Modules are stocked so 
meet customer requirements is usu- 
ally possible within 60 days. CM-3 
prices vary from about $5,000 to $10,- 
000 for typical installations. Complete 
details are available. Dresser Elec- 
tronics, SIE Div. 

Circle E2 green card, last page 
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YOU LIFT DESIGN RESTRICTIONS, 
RAISE HEAT TRANSFER EFFICIENCY 


with B &W Job-Matched Stainless and Alloy Steel Pressure Tubing 


High pressures—severe temperatures—exposure to oxidation and 
corrosion—whatever extreme service conditions govern your heat 
transfer equipment, B&W can produce the right tube for the job. 

To give you design freedom, B&W offers a complete selection of 
stainless and alloy steel pressure tubing. B&W will work closely with 
you in selecting the right grade and type — in matching the proper 
tolerances, properties, length, finish and heat treatment to your appli- 
cation. The result: tubing to “spec” that delivers maximum rate of 
heat transfer, provides easier fabrication and long service life. 

Why not talk with B&W while your plans are on the drawing board? 
Just call your local B&W District Sales Office. Meanwhile write for 
Bulletin T-417. The Babcock & Wilcox Company, Tubular Products 


Division, Beaver Falls, Pennsylvania. 


THE BABCOCK & WILCOX COMPANY 





TA-1006-P TUBULAR PRODUCTS DIVISION 


Seamless and welded tubular products, solid extrusions, rolled rings, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metals 
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How to buy a ball valve! 


Cah a seo 


1. TOP ENTRY 


FLO @ BALL 





2. IN-LINE MAINTENANCE 





3. TOP AND BOTTOM GUIDED BALL 





4. DOUBLE SEATS 





5. FLANGES INTEGRAL WITH BODY 





6. ONE-PIECE BALL AND STEM 





7. BLOCK AND BLEED 





8. COMPETITIVELY PRICED 




















=?) Only FLO-BALL has all 8 


In addition to these outstanding features, the FLO@BALL valve, with all teflon seats 
and seals, offers all of these advantages which make it far superior to other types 
of valves: fast % turn, minimum pressure drop, leakproof shut-off, visible on-off 
indication, no backlash, and the lowest torque of any valve. The FLO@BALL can 
never stick or freeze, and it lasts longer, with less maintenance, than any other 
valve made. 


HYDROMATICS offers the most complete line of industrial ball valves, including 1” through 14” 
flanged, 150#, 300# and 600#, all built to ASA dimensions. Also available: %”—2” screwed end 
valves to 3000#. 


HYDROMATICS is the world’s most experienced ball valve manufacturer, having 
built ball valves to 10,000 psi and 14”. See your local distributor for details and 
prices, or write to: 


Hydromatics,inc. 


BLOOMFIELD, N. J. « PILGRIM 8-7000 e TWX= BLOOMFIELD, N. J. 120 
Copyright 1961 Hydromatics, Inc. 
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New Equipment... 





Ball Valve Internals 
Removed with Body in Line 


A new line of ball valves, in bronze, 
steel and type 316 stainless steel and in 
a range of sizes from % to 2 inches are 
rated for pressures from vacuum to 800 
psi, and for temperatures from —40 to 
400° F. They are two-directional, with 
low operating torque and _ precision- 
machined, chrome-plated ball. The seats 
are Teflon with controlled pre-loading to 
maintain bottle-tight shutoff even in air 
and gas service, or when used to control 
volatile fluids. 

A unique design feature of the new 
line of ball valves, he stated, is the 
tapered cartridge which contains the 
entire seating assembly and which may 


be removed easily while the valve body | 


remains in the line. Removal of a single 
retainer nut, requiring no special tools, 
permits the cartridge to be ejected from 
the bottom of the valve body, and it 
can then be cleaned or dismantled 
quickly. Reassembly of the cartridge is 
simple, with all parts marked to elimi- 
nate any possibility of error. Full inter- 
changeability of parts makes maintenance 
even simpler, and there are no shims, 
springs or other special adaptations re- 
quired. 

The handles of the new valves require 
only a quarter of a turn from full open 
to full closed, and they are _plastic- 
sheathed for insulation. The bright 
orange sheaths also serve to flag valve 
position, since the handle is parallel to 
the pipe line when the valve is open, 
and stands out perpendicularly when it 
is closed. Literature is available. Crane 
Co. 

Circle E3 green card, last page 


Diaphragm Valve Operators 
Air-Powered, Save Space 
A new line of air-powered diaphragm 
operators for remote actuation of the 
company’s diaphragm valves is offered 
in three types: air-open air-close; air- 
open spring-close; and air-close spring- 
open. Each is built in four sizes for 1% 
and 34-inch, 1 and 14-inch, 1% and 2- 
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This is why you never heard 
of a PULSAFEEL 
wearing out! 


Every moving part of every Lapp Pulsafeeder Meter- 
ing Pump is completely submerged in oil. This total 
lubrication reduces friction to practically the theo- 
retical minimum. And there’s no possibility of cor- 
rosion from exposure to atmosphere. 

For year after year of extra service life, Lapp 
Pulsafeeders continue to give you the exclusive ad- 
vantages for which you bought them. Advantages like 
complete freedom from leakage and contamination; 
precision metering, at flow rates from a few drops to 
15.7 gallons per minute; pressures up to 7000 psig; 

choice of heads for safe handling of 
acids, abrasive slurries, radioactive 
fluids; manual or instrument 
controls, We’ve got a new 

catalog to help you fit 

the right model 

to your process. 


WRITE for Catalog 59. 
Lapp Insulator Co., Inc., 
Process Equipment Divi- 
sion, 1516 Poplar Street, 
LeRoy, N.Y. 
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BUR SS ES For Scientists Everywhere” 


ADVANCED 
INSTRUMENTATION for 
GAS CHROMATOGRAPHY 


New 
BURRELL KROMO-TOG 
IONIZATION MODEL K-7 


@ Ultra-Sensitive, 
Completely Safe, 
lonizing Detector 


@ Analyzes Fixed Gases 
and Both Organic and 
Inorganic Compounds 


e Column Temperature 
Programming—Either 
Manual or Automatic 


The new Burrell Kromo-Tog Model K-7 is designed 
for the most accurate chromatographic analysis possi- 
ble. Its thermionic emission ionization detector has 
greatly increased sensitivity, speeds analysis and per- 
mits use of small diameter columns and smaller sam- 
ples. It is the only method that will analyze both 
organic and inorganic compounds as well as fixed or 
permanent gases. 

Superior standard equipment includes a gas sam- 
pler, column temperature indicator, automatic 
controller for constant or programmed temperature 
operation, built-in flowmeter, and flash vaporizer. Po- 
tentiometer recorder, offered separately, mounts next 
to Model K-7 on laboratory bench or table top. 


Request complete data—ask for Bulletin No. 841. 


BURRELL CORPORATION 


SCIENTIFIC INSTRUMENTS AND LABORATORY SUPPLIES 


2223 Fifth Avenue, Pittsburgh 19, Pa. 


For more data on advertised products, use Readers’ Service Cards, last page. 


| New Equipment ... 





inch valves. (Other types of operators 
are available for valve sizes through 14 
inches). 

The spring-loaded operators return 
the valves to full-open or full-closed 
position in event of air system failure. 
Where this is not necessary, the air-open 


air-close model offers the advantage of 
smaller size and minimum air pressure 
requirement. 

For throttling service an optional posi- 
tioner with indicator is provided. An 
optional telltale is also available to indi- 
cate open or closed position of valves not 
equipped for throttling. 

Design features of the new operators 
include ability to actuate diaphragm 
valves at line pressures up to 150 psi, 
small physical size, and interchange- 
ability of parts. Also, the range of four 
sizes is said to allow closer matching of 
the operator and valve, insuring mini- 
mum operator cost for any size valve and 
minimum space requirements. Literature 


available. Hills-McCanna Co. 


Circle E4 green card, last page 


Booklet Offers Ways 


|To Measure Pipe, Hose 


“How to Measure and Relate Pipe, 


| Tubing and Hose Sizes” is the title of a 


new 16-page booklet. It supplies standard 
methods of measurements, discussing 
both the similarities and the differences 
involved in measuring various fittings 
and fluid-carrying lines in order to arrive 

at satisfactory fluid-line installations. 
The “How to” pamphlet also discusses 
standard practices of measuring adapters 
and complete assemblies. The dash num- 
bering systems, commonly used in pipe 
and tubing measurements, are also ex- 
plained in chart form. Aeroquip Corp. 
Circle ES green card, last page 


Tank Car Loading Arm 
Designed for Heavy Use 


A new spring-balanced loading arm 


has been designed to withstand heavy 


usage and rough treatment. An _ out- 
standing feature of the loading arm is 
an exclusive steel riser joint. This new 
design in riser joints incorporates widely 
spaced, heavy-duty bearings enabling the 
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EVERYTHING FOR THE Lutdumotiml 4 


PETROLEUM CnADY 
LABORATORY OPARK 


ARRESTER 


engineered spark protection 
| for all types of 
on and off-highway vehicles 


and stationary engines 
Meets U.S. Forestry Service Specifications 


throughout the South and Southwest have = 


Curtin’s conveniently located warehouses 


everything for the petroleum laboratory in 
stock and ready for immediate delivery. Re- 


Improved Double Wall Con- 
struction permits much longer 


pair service and technical assistance are 


always available to Curtin customers. Save 
time and money by ordering all your lab- 
oratory requirements from Curtin, where 


complete stocks and facilities assure you of 


service between cleanings... 
prolongs life, reduces mainte- 
nance! 


Cast Ductile Iron Vane lasts for 


life of unit—no loss of efficiency 
due to corrosion! 


the best service. Eliminates Need for Muffler on 


off-highway equipment! 
Smaller, More Compact Design! 


Can Be Installed Horizontally 


or Vertically .. . and in the line 
or at exhaust! 


Less Back Pressure than conven- 
tional models! 


Sizes to fit most exhaust sys- 
tems! 
Write for further 
details and complete specifications! 


Distributor inquiries invited 


| AIR-MAZE DIVISION sR, 


CLEVELAND 28, OHIO 


ROCKWELL-STANDARD CORPORATION 


W.H: CURTIN & CO. 


. 
+ PETROLEUM TESTING EQUIPMENT 
HOUSTON © DALLAS « TULSA « NEW ORLEANS 
2 JACKSONVILLE © BIRMINGHAM ¢ CORPUS CHRISTI | 
° 
3 | 


CURTIN DE MEXICO, S.A. DE C.V., MEXICO, 0.F 


12 
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All-wheel steering permits 
exceptional maneuverability 


Continuous full circle boom 
rotation allows work over 
front, sides or rear 


* 
Telescoping hydraulic booms oy 


extend up to 48 ft. AAS 
v 
Ys 


For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM REFINER—Y ol. 4 





AUSTIN-WESTERN PRODUCTS SAVE TIME AND MONEY 


LIFT, CARRY AND PLACE 
IN AREAS WHERE OTHER 
CRANES CANNOT WORK 


Tight, cramped working quarters and low overhead clearances pose no 
problem for Austin-Western hydraulic cranes. Because they’ve got the 
easy maneuverability of all-wheel steering plus long reach and big load 
capacity. Telescoping booms swing in continuous full circle on most 
models; extend to maximum 48-ft. length on Model 410. Safe, precise, 
easy to operate. Rubber-mounted, they work indoors or out equally well 
—most travel at speeds to 35 mph. A-W owners tell us they’re perhaps 
the most useful multi-purpose pieces of equipment you can buy. They do 
just about everything . . . from plant maintenance or construction 
equipment repair to materials handling tasks. And they can be even 
more useful equipped with clamshell, dozer blade, snow plow, magnet, 
personnel platform, or other attachments. They come in 5 models— 
capacity ranges up to 11 tons; self-propelled, truck or stationary mount- 
ings. Learn just how profitable an A-W would be in your operation. Get 
facts from our distributor or write us direct. 


A-W MOTOR SWEEPERS 


2 models: 2-yd. Model 40; 4-plus yd. 
Model 60. Safe, easy front steer; full 
visibility. Simplified design; broom and 
hopper in rear. 


A-W COMPACTION EQUIPMENT 


Variable weight tandem and 3-wheel 
rollers to 14 tons; 314-6 ton portable 
tandem; Roller-Compactor; vibratory 
attachment for most 3-wheel rollers. 


A-W POWER GRADERS 


9 models; all-wheel drive and steer 4- 
wheel Pacers and 6-wheel Supers. Weight 
classifications to 30,000 Ib., power ranges 
to 165 hp 


Au sti n -We StEPF"ni construction EQUIPMENT DIVISION, AURORA, ILL. 
BALDWIN: LIMA- HAMILTON 
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get low-cost 
accurate 

tube maintenance 
and fabrication (( 


. with Airetool’s complete line of pneumatic, job- : 
proven tube cleaners, expanders, cutters and acces- 
sories. Tube maintenance and fabrication is fast and 
accurate. Costs are low and downtime is at a= 
minimum. 

Quick Change 
Chuck 


Dial-a-Torque 
Adjustment 


AIRETROL ... compact, 
powerful pneumatic motor, easy 
to handle. One man rolls up to 
twelve 4%” to 142” OD tubes a 
minute . . . accurately. Stops 
expansion automatically within 
.001” of setting. Electrical con- 
Roll Throttle trol systems also available. 


CC-475 CONDENSER 
TUBE CLEANER. .. typical! of 
Airetool’s wide range of pneumatic 
geared and direct drive cleaners. 
Lightweight, less than 10 Ibs., easy, 
one-man operation. Powered to clean 
the hardest scale and deposits. Built- 
in flushing system removes chips, 
cools bit. 


TUBE CLEANERS... full 
selection of motors and 
cleaning heads for every 
type tube ... straight or 
short bend. Flexible shaft 
and universal joint for easy 


For complete information and 
operation. 


demonstration, call your Airetool 
representative today . . . or write 
us direct. 

GRINDERS... and Aire- 
tool also produces a 
complete line of vertical 


and horizontal air-powered ; Al R E T |) tr | 
grinders for snagging, Pa 4 
buffing, wire wheel work, MANUFACTURING COMPANY 


sanding and all types of 
grinding. 4 SPRINGFIELD, OHIO 








Representatives in 
the principal cities 
of the free world 


OVER 30 YEARS’ EXPERIENCE IN PNEUMATIC TOOLS 


296 For more data on advertised products, use Readers’ Service Cards, last page. 


New Equipment... 





arm to take a larger load and give longer 
bearing life. 

Heavy-duty packing elements is an- 
other feature of the loading arm. They 
are available in various types of ma- 
terials to handle a wide range of fluids. 
The packing can be replaced without 
removing the arm from the rack or dis- 


turbing bearings. Also included is an 
exclusively engineered snubber spring 
that absorbs the upward thrust when arm 
is returning to its rest position. 

The arm is used in loading tank trucks 
and cars with petroleum or chemical 
products. Six standard models are avail- 
able in either 3 or 4-inch sizes. Arms can 
be custom designed to fit any installa- 
tion. Continental-Emsco Co. 


Circle E6 green card, last page 


25-Page Acrylonitrile 
Book Gives Applications 


A new 25-page booklet, describing the 
properties and uses of acrylonitrile, in- 
cludes information on physical proper- 
ties; reactions; applications, specification 
limits; test methods; storage, handling, 
and shipping; toxicological properties; 
and selected literature references. 

Acrylonitrile, a colorless, volatile liquid, 
is only slightly soluble in water but 
miscible with many organic solvents. 
Because of the position of the double- 
bond and nitrile group, many paths of 
chemical modification are possible. Union 
Carbide Chemicals Co. 

Circle E7 green card, last page 


Computer Accepts Algebra 
Program and Cuts Costs 


A new solid-state electronic data 
processing system overcomes the short- 
comings of even the most advanced sys- 
tems to date—wasted manpower and 
unused speed. 

A medium-priced system, the B5000 
will provide performance equal to or 
greater than so-called large-scale com- 
puters with an ease of utilization some 
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This Helium Transport, built by The Taylor-Wharton Division 
of Harsco Corporation for General Dynamics Corporation can 
deliver 114,000 standard cubic feet of Helium at a pressure 
exceeding 2,400 p.s.i. from Amarillo, Texas to Los Angeles, 
California; a distance of 2,166 miles round trip. 


As in many other cases, this transport has provided more effi- 
ciency and economy in operations than would have been found 
in any other means of transportation. 


For their semi-permanent storage as well as for transporting 
compressed gases, many gas producing, oil refining, petro-chem- 
ical, food and electronic companies now employ flexible, mobile 
gas transports. 


Why don’t you? Write to: 


(JFIVHARRISBURG STEEL CO. 


Division of HARSCO CORPORATION 
HARRISBURG 8, PENNSYLVANIA 





f 


sieaieerare 


What these “Hallmarks of 


Quality” on the parts of 
every W-K-M Valve mean 


Examine any important part and you'll find stamped 
in the metal the personal seal of each W-K-M craftsman who 
worked on it. 


These marks denote a pride of workmanship that gives 
you greater assurance of trouble free service. For quality must 
be built into a valve on the production line as well as on the 
drawing board. 


To achieve the unique personal responsibility of every 
man, at W-K-M takes human engineering. It is a vital part 
of TOTAL Valve Engineering—W-K-M’s unique dedication 
to all phases of valve technology. Another reason why W-K-M 
Valves work better, last longer . ..on the world’s toughest jobs. 


pivision or GCfinoustries ! 


INCORPORATED 4 
P. O. BOX 2117, HOUSTON, TEXAS 














GHH 


SCREW 
COMPRESSOR 


Oil-Free Operation 


No Metal-to-Metal Contact of 
rotating elements 


Over 400 Units in Operation handling 
air, hydrocarbons, and many other gases 


Suction Volumes 350 to 15,000 cfm 


Compression Ratios up to 1:4 for single 
stage and 1:10 for two-stage units 





GUTEHOFFNUNGSHUTTE 


STERKRADE AKTIENGESELLSCHAFT STERKRADE WORKS 


GERMANY 








REPRESENTATIVES: THE FORAM CORPORATION 
50 BROAD STREET, NEW YORK 4, N.Y. Telephone: WHitehall 3-8241 

















Designed To Help Industry 
Meet A Real Problem 


THE DRINKING PROBLEM 


...and its control 
By C. A. D’Alonzo, M.D., F.A.C.P. 


Price $3.50 


This book deals not only with alcoholism generally, 
but also with its effects, care and treatment when 
encountered on the job. It provides answers to many 
important questions such as: What is alcoholism? 
What is industry’s role in the problem of alcoholism? 
What are the community problems related to alco- 
holism? What are the major signs that indicate ex- 
istence of a drinking problem? What is the treat- 
ment? Is there a cure? 

The author is assistant medical director of E. I. 
Du Pont de Nemours and Co., Inc. Du Pont is well 
known for its efforts to rehabilitate the alcoholic 
worker. 


Order from your bookstore, or: 
Book Department 
Gulf Publishing Company 
P. O. Box 2608, Houston 1, Texas 


For more data on advertised products, use Readers’ Service Cards, last page. 











“HI-TURBIANT” 
HEATERS 





Direct-fired process streams (and 

heating transfer fluids) get hot 
efficiently — fast and economically — when a Western 
Precipitation ‘‘Hi-Turbiant’’ Heater does the job. 
A unique and exclusive reradiating baffle is the secret. 
It assures optimum heat absorption ...and permits a 
greater height-to-diameter ratio that keeps friction losses 
low — pumping efficiency high — and saves floor space. 
Full range of sizes — 250,000 to 40-million BTU/hr. 
WANT DETAILS? For literature, write Western Precipita- 
tion, 1000 W. 9th St., Los Angeles 54, Calif. (In Canada, 
write 8285 Mountain Sights Avenue, Montreal, P. Q.) 


WY, EST ERN : 
SIPITAT ION 
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Introducing 


/APEGOAT® 


experts predicted would not be forth- 
coming for anoher decade. 
It departs from traditional concepts | 
of computer design to drastically cut | 
programming time and problem-solving | 
costs long associated with conventional ; 
: | | Tar Coatin 
computer systems. a Co ee ° 
The B5000 will drastically reduce pro- —_ Coal Tar 
gramming costs because the system is ae 
> +r] — snarshes , H ig ensiie 
the first ever specifically designed to | Fabric 
——————- Coal Tar Coating 
(Exploded View) - 
~— Polyester Film 


| The Coal Tar Coating that provides 
| Single-Wrap Protection PLUS an Outer Wrap... for Pipe, 
Pipe Joints and Other Steel Surfaces in Underground Service 


TAPECOAT 20 is more than just a coal tar coating in 
tape form. 
accept programs written in algebra (for * It’s designed for single- * It assures greater coverage! 
scientific and engineering problems) or thickness application! *% It combines 20 years of 
in English language statements ‘for busi- * It has advanced features manufacturing and field 
ness data processing). of uniformity! application experience! 
This machine doesn’t just bridge the * It includes a tough outer * It gives superior protection 
communications gap, it eliminates the wrapper! with greater economy! 
gap itself by removing the problem. 
The B5000 computer systems will rent 
from $13,500 to $50,000 a month, de- ORIGINATORS OF PIPE AND 
pending on the size of the system. Sale 7tz TAPECOAT JOINT COATING IN TAPE FORM 
prices will range from $540,000 to $2 MY 1555 Lyons Street, Evanston, Ill. 
million. 
First deliveries will be made in 18 
months. Detailed information is avail- 


ee ae an alias! HOW COMPLEX 
ARE YOUR FILTERING AND 








Write for full details today! 


Sales and Service Offices in Major Cities 





IBM Enters Process 


Control Field with 1710 


IBM’s machine entry into the control 
field is represented by the 1710 control 
system which is pictured here. The 1710 
superintends a wide range of industrial 
operations characterized by the sampling 


and evaluation of data. These include | 


process optimization, process study and 
quality control. 


The new 1711 data converter, at right, | 
automatically scans as many as 300 in- | 


struments connected to an industrial proc- 


ess or operation and feeds the information | 


in digital form to the solid-state comput- 
ing unit, at center, for evaluation. 
Instructions for adjusting control set- 
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STRAINING PROBLEMS? 


Complexity in filtering and straining problems de- 
mands woven wire cloth. For this medium favors 
high, uninterrupted flow ... is stable and will not 
creep ... is versatile and can be fabricated to meet 
exacting requirements. 


Cleveland Wire Cloth has the experience and facilities 
to solve your filtering and straining problems. We 
match your specifications in any metal or alloy . . . in 
any mesh count and mesh size. Will fabricate single 
and multi-screen strainers in any shape or size. Write 
for Bulletin describing woven wire screens for filter- 
ing and straining. 


THE CLEVELAND WIRE CLOTH 
and MANUFACTURING COMPANY 
3571 E. 78th Street + Cleveland 5, Ohio + Di 1-1832 


For more data on advertised products, use Readers’ Service Cards, last page. 301 











Type 657 Type 4150 and 4160 
Control Vaives Wizard I! Pressure Controllers 


Type 95 Type 630 
Pressure Reducing Vaive “Big Joe"’ Field Regulator 


For more data on advertised products, use Readers’ Service Cards, last page. 








Series 2500-249 and 259B 
Level-Troils—Cage Sizes 14” & 32” 


Series 99 
Multi-Purpose Gas Regulator 
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Call Fisher for 36-hour Service 


For “‘supermarket’’ service write, wire, phone or TWX the factory or 


factory-trained engineers in these strategically located offices: 


AMARILLO 
Vinson Supply C« 


ATLANTA 


M. Sr 


BALTIMORE 
The Rhodes Controls Company 
BIRMINGHAM 
Joseph W. Eshelman & Company 
BOSTON 
Clarence B. Petty & Company 
BUFFALO 
R. M. Newell Company 
CALGARY-EDMONTON 


Barber Engineering & Supply 


CARACAS, VENEZUELA 
Sinclair Spence 
CHARLOTTE 
Robert EF. Mas & 
CHICAGO 
General Meters & Controls Co. 
CINCINNATI 
H. T. Porter Company 
CLEVELAND 
A. E. Ehrke & 


DALLAS 
DENVER 


DETROIT 
DuBois-Webb Company 

HOUSTON-CORPUS CHRISTI 
Puff 


er-Sweiver npany 


INDIANAPOLIS 
Acme Engineering Agency 

KANSAS CITY 
Sullivan-Mears Company 


LOS ANGELES 
B. R. Jones & 
LOUISVILLE 
Allan K. Cook Company 
MARSHALLTOWN 
R. S. Stover Company 
MEMPHIS 
Johnson & Scott 
MEXICO, D. F. 
Babcock & Wilcox de Mexico 
MILWAUKEE 
W. D. Ehrke & Company 
MINNEAPOLIS 
R. G. Read & Company 
MONT REAL 
Process & Steam Specialties, inc. 
NEW ORLEANS-LAFAYETTE 


arte 


NEW YORK 
Crabbe & Stebbins Company 
ODESSA-FARMINGTON 


PHILADELPHIA 
Clifford B. Ives & Company 
PHOENIX 
Cone & Wallace Company 
PITTSBURGH 
J. G. Chilcoat & Company 
PORTLAND 
R. H. Brown & Company 
RICHMOND 
D. W. Larcen & Company 
ST. LOUIS 


Hale & any 


SALT LAKE CITY 
Williams, Gritton & Wilde 
SAN FRANCISCO 
George R. Friederich & ympany 
SEATTLE Power & Contr ' 
SHREVEPORT 


J H arter ympa 


TORONTO Lantz Rhodes Ltd. 


Oftice sted re 


TULSA 


VANCOUVER 
Northern Columbia Process 
Equipment Company 
WICHITA-LIBERAL 
WINNIPEG 
Mechanical Vaive & Engr. Spec. 


k 








An Example of Fisher “Supermarket” Service . . . 


It was on a Friday morning when the Fisher 
representative in Oslo, Norway, called the 
plant in Marshalltown with an emergency 
order. Selection was made from the Fisher 
“Supermarket” stock and shipped immedi- 
ately. The control was actually in the custom- 
er’s plant in Oslo on the following Monday. 








Fisher Governor Company, Marshalltown, Ia. 
Plants in Woodstock, Ont., Rochester, England. Butterfly 
Valve Div.: Continental Equipment Co., Coraopolis, Pa. 


If it flows through pipe anywhere in the world 
...chances are it’s controlled by....... 


Series 470 
P.O.P. Control Vaives 


Type 92B Pilot Operated 
Steam Reducing Valve 
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Series 620 and 621 
Farm Tap Regulators 


Type 655-A 


Pressure Regulator 


1880 





Series 298T 


Gas Regulators 


{ 
Series 67FR 


Combination Filter Regulator 
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FORGED STAINLESS AND CARBON STEEL | 


gat SPECIFICAT 9g 
7 


: GD 
% we 


Wary 


FEATURE: 
@ DIMENSIONS TO AAR SPECIFICATIONS 


@ 45° CONE-TO-BALL SEAT INSURES TIGHT 
SEAL AND TURBULENCE-FREE FIT ACROSS 
SEATS 


HARDNESS DIFFERENTIAL BETWEEN SEATS 
TO AVOID GALLING 


@ TAPER REAMED TO INSURE FULL THREAD 
CONTACT OVER LENGTH OF THREAD 


AVAILABLE IN: 


STAINLESS STEEL (ASTM-A-182, Grades F-304, 
316, 304L & 316L) in sizes “44 thru 2” IPS, 
Screwed & Socketweld ends, 3,000# & 
6,000# ratings. 





FORGED STEEL (ASTM-A-105 Grade Il) in sizes 
%" thru. 3”, 3,000# & 6,000# ratings. 
Screwed & Socketweld Ends. Nut cadmium 
plated to insure permanent lubrication. 


SEND FOR COMPLETE 
CATALOG NO. 16-59 


301 STATE STREET * NORTH HAVEN, CONN. 
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tings or information indicating flaws in 
manufacturing operations are read out in 
the form of punched paper tape (left 
or automatically printed out on the con- 
sole typewriter (center). The 1711 con- 
verter may be located remotely from 
the computing unit within the plant, and 
the computing unit may be used _in- 
dependently of the converter to solve 
engineering and technical business prob- 
lems. 

The 1710 system ranges in price, de- 
pending on optional features, from ap- 
proximately $111,000 to $135,000. The 
monthly rental is from $2,600 to $3,300. 

Other details are available. Inter- 
national Business Machines Corp. 

Circle E9 green card, last page 


Complete Insulation Data 
In New 64-Page Catalog 


Thermal insulations for all types of 
commercial and industrial requirements, 
in applications ranging from — 400° F 
to 3,000° F, are completely described in 
a newly revised 64-page catalog. 

Entitled “Insulation Product Informa- 
tion” it contains six complete sections, 
each devoted to a specialized group of 
the company’s thermal insulations. 

Information on each product consists 
of an application photo, description, 
available forms or types, advantages to 
users, and detailed specification data, in- 
cluding compliance with government 
specifications and ASTM standards. The 
type of insulation and its temperature 
limit are prominently displayed for each 
product, to facilitate rapid location of 
pertinent data. Catalog format through- 
out has been made as uniform as possible. 
Johns-Manville Sales Corp. 
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Electric and Pneumatic 
Process Controller Catalog 


A new 56-page catalog covers a com- 
plete line of ElectroniK process control- 
lers—pneumatic and electric. This de- 
tailed, highly illustrated catalog covers 
new modular design features as well as 
the new proportional-plus, reset-plus rate 
control units, partial chart listings, and 
pneumatic and electric contact control 
forms. Minneapolis-Honeywell Regulator 
Co. 
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Valve Controls Flow of 
Erosive-Corrosive Fluids 


A “ful-flo” Flex Valve to control 
highly abrasive slurries and corrosive 
materials in locations considered too 
hazardous or inaccessible for manually 
operated valves has a simple pipe-like 
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The Difference 
is Obvious! 


Completed 
Installation 


FAST, SAFE 
PIPELINE REPAIRS 

WITH NEW SMITH 
SPLIT-COUPLING 


ntelel, a Zelelem Oslo tie 
Exclusive Features Even Include 
the Way They're Shipped! 


It’s amazing! Rockwood Unions feature so many 
exclusive extras and yet they’re competitively priced! 

You note the difference the first time you handle 
Rockwood Unions. They’re boxed, with their contents | The Smith Split-Coupling can be use 
clearly labelled and identified. They’re easier to handle, 
easier to store and use. But that’s only the beginning! Easy installation—Place halves around pipe 
Only Rockwood Unions have the hardness differential mee eh ogerperign i my yc 
that assures fast, easy make-up, tight seal and freedom Behe vis side no Its. Permits welding while 
from galling! Only Rockwood offers four different seat | pumping. Available in standard pipe sizes 
types. Only tough Rockwood Unions give you complete Extra lengths and special dimensions on 
corrosion protection including ‘“‘Rockwoodizing,” the | ipplication 
process that makes the threads and the entire surface of | 
the union corrosion resistant. Longer lived, vibration 
and shock resistant Rockwood Unions are available in a 
wide range of sizes . . . all parts are interchangeable. | Completed Installation 
Regardless of your needs, Rockwood Unions will do a -saiccaaianmnstectaube nina 
better job for you. For complete facts write Rockwood 
Sprinkler Company, Union Department, 729 Harlow THE 
Street, Worcester 5, Mass. Distributors in all principal 
industrial areas. Rockwood Sprinkler Co., PIPE LINE 


A Division of The Gamewell Company, DEVELOPMENT 


A Subsidiary of E. W. Bliss Company. 
COMPANY 


5700 Detroit Avenue 
Cleveland 2, Ohio 


REPRESENTATIVES 


UNION gy | THROUGHOUT THE WORLD 
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body which provides full capacity and 
unobstructed flow. 

It will not plug. Anything that flows 
through a pipe will flow through this 
valve. It closes bubble tight even on 
small solids. Its smooth bore minimizes 
incrustation, permitting easy cleaning by 
tapping with a mallet. It will not freeze 
in outdoor service. 

In highly corrosive and abrasive ap- 
plications they have outlasted metal 
valves 11 to 1. A diaphragm motor per- 
mits automatic control. The valve is 
easy to install. Just slide rubber body 
over connecting piping and tighten 
clamps. It is available in a range of 
body materials, including pure gum 
rubber, Buna-S, Buna-N, Neoprene and 





Deisobutanizer tower 9 dia. x 166’ length, 
and eight other process vessels totaling 435 
tons of plate. 


FABRICATOR: FLINT STEEL CORPORATION 
TULSA, OKLAHOMA 


- 


ae 


| 


if 


} 


iat 


o)e 


¥ Superior craftsmanship in fabricating the right steel for 
the job, to the rigid specifications set by the customer. 


FLINT STEEL CORPORATION 
TULSA... TWX, TU-1914 .. . MEMPHIS 
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Butyl or compounds of each. Sizes range 
from 1 to 12 inches. Connections include 
slip-on and flanged types. Details avail- 
able. Farris Flexible Valve Corp. 
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Ammonia Plant Operating 
Costs Revealed in Brochure 


A new brochure describing the pro- 
duction of ammonia via steam reforming 
has just been published. A highlight of 
this illustrated 12-page booklet is the 
presentation of direct operating costs and 
utility unit costs for ammonia production 
using the company’s process in five major 
geographical sections of the United States. 

Process descriptions and flowsheets for 
the basic ammonia process and for both 
one-stage and two-stage steam reforming 
operations are included in the brochure. 
Of special interest is an empirical 
formula developed by the company’s 
engineers which enables the reader to 
calculate the quantity of feedstock re- 
quired for any given rate of ammonia 
production. An additional feature is an 
expanded description of the firm’s im- 
proved synthesis converter. The M. W. 
Kellogg Co. 
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Valve Actuators for Plug 
Ball or Butterfly Valves 


A new Robotarm valve actuator allows 
positive remote control of any butterfly, 
ball or plug valves, 
or any device that 
requires 90-180-de- 
gree rotation. The 
units are manufac- 
tured in several sizes 
with from 750 to 
300,000 - inch- pounds 
of opening and clos- 
ing torque at 100-psi 
air pressure. 
The actuator is air 
or hydraulically op- 
erated. The unit is compact, totally 
enclosed and sealed, and can be fur- 
nished in some sizes with fail-safe spring 
returns. 

Furnished complete with adapters for 
quick and easy installation on any type 
of rotary-operating valve, Robotarm units 
are the most compact valve actuators 
on the market. Bettis Corp. 
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Continuous Line Blending 
Covered in New Bulletin 


Vari-Flo proportioners and new con- 
cepts in continuous line blending are 
detailed in a new bulletin. 

The flow control principles of these 
variable volume pumps is used to de- 
velop complete proportioning systems 
which offer substantial savings over al- 
ternate blending methods. The new 
equipment is designed for applications 
involving total flow rates between one 





and 2,000 gallons per minute, with larger 
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Send for New data on 
GROVE Reducing and 
Back Pressure Regulators 


A Hea 


FOR PILOT PLANTS and REFINERIES 


GROVE SMALL VOLUME REGULATORS 
Small, hand adjusted, panel mounted 
models 16 and M6300 class for 
reducing and back pressure service. 
Feature nylon diaphragms or Kel-F 
on special order. 18/8 stainless for 
all parts in the flow stream. 


GROVE MITY-MITE® REGULATORS 


Miniaturized, extremely accurate. 
Reducing model 94W features nitrile 
rubber diaphragm, Viton diaphragms 
on special order. Back pressure Model 
90 has nitrile rubber diaphragm, 

91 features Teflon diaphragm. 
Aluminum alloys or 18/8 stainless. 


GROVE FLEXFLO® REGULATORS 


For reducing, back pressure and relief 
service. 2”°to 12”. Self-operated, pilot- 
operated or use with Grove electric, 
pneumatic or hydraulic operators. 


GROVE POWREACTOR® REGULATORS 
Self-contained, direct acting reducing 
regulators. Type W, externally dome loaded. 
Proved in critical aerospace propellant 
handling systems. Wide range of 

body and diaphragm materials. 


7081 


| Please send me Technical Data on these Grove products for Pilot Plants 
F R EG U LA @) R S and Refineries. 


( ) Grove #16 and M6300 Class Loaders ( ) Grove Flexfio 
( 


) 
GROVE VALVE AND REGULATOR COMPANY ( ) Grove #90, 91, 94W Mity-Mite Regulators ) Grove Powreactor 


6529A Hollis Street, Oakland 8, California Name 





Offices throughout the U.S. and inW Ta On taker Company. 
Address 
City. 














Contamination- free 


Compression—all types of gases: 


CORBLIN Diaphragm Type 
Compressors 


Now exclusively distributed in 
North America sahil 
merican Instrument U0., 
ontact between 
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ben jraulically-pulsed diaphragms. a 
ressors lend themselves to weap ON 
" ae when control is by pressure S 


i as taken 
Units can apply additional compression to & 

e Un 

directly from ¢ 


i tles. 
ommercial bot pet 
i rate efficiently with oye Hitt io eo so 
: Gee enthout need for pressure re u 
sure, 
sion vessels. 


j.—capaci 
@ Pressures available to 30,000 p.s.i.—caP 


eral hundred s. ¢- f, m. - ‘sian 
Compresee is comple rd wath di 
omer welded to a } 
highly radioactive gases. 
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| systems possible by adding more com- 


ponents. 

Included is a series of brief factual 
reports from typical users documenting 
the accuracy and economies claimed for 
Vari-Flo line blending. These on-the-job 
case histories are complete with pictures 
and detailed diagrams of each installa- 
tion. Blackmer Pump Co. 
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Exchanger Costs Are Cut 


| Using Standard Designs 


A new line of pre-engineered exchang- 
ers using standardized components are 
available in three tube lengths; 16, 20 


| and 24 feet. 


Shell diameters range from 21 to 45 
inches nominal ID by approximately 
1-inch increments. Two, four or six passes 
of the tubeside fluid are available. Stand- 


| ard design pressures are 150, 300 or 450 


psi tubeside and 150, 300 or 450 shell- 


| side. Thus, one of these standard units 


can be expected to meet all but the most 
unusual requirements. Acceptable modi- 
fications from standard construction pro- 
vide the flexibility of custom design in 
meeting unusual specifications of large 
users. 

Full details including tube counts, 
stacking dimensions and flow data are 
given in a new bulletin. The Griscom- 
Russell Co. 
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Turbine Pump Catalog Has 
84 Performance Curves 

Engineers will welcome this recently 
published 36-page booklet containing 84 
performance curves and calculations on 
the company’s regenerative centrifugal 
turbine pumps of end-mounted industrial 
design. Also included are seven “family” 
curves for quick identification of the 
performance relationship between models 
of a given series. 

Other factors such as motor selection, 
NPSH calculation, specific gravity con- 
version, and viscosity conversion are 
discussed. The Roy E. Roth Co. 

Circle E17 green card, last page 


| Dial Thermometer Catalog 
_ Most Complete in Industry 


A 20-page, two-color catalog illustrates 
and describes the most complete line of 
bi-metal actuated-dial thermometers 
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BIG SAVINGS WITH 
LOW-COST 
REEVES-VULCAN 
BREATHER BALLOONS 





Stop vapor loss with this 
air-tight, self-contained, 
completely closed system. 


Now—with a low-cost Breather Balloon installed in 


new or modified storage systems, you can capture the | 


vapors that might otherwise be lost during the stor- 
age or transfer of volatile liquids. Reeves-Vulcan 


Breather Balloons require no skilled labor to install, | 
no high priced housing... cost practically nothing | 


to maintain. 


Ultra-high strength neoprene-coated nylon gives 
these rugged balloons unusually long life. Every 
Breather Balloon installed is still in use, still return- 
ing profits. Make your storage tank a closed system 
... install Reeves-Vulcan Breather Balloons—the 
most efficient and most economical system of vapor 


conservation ever developed for low to medium stor- | 


age volume. 
For free, informative brochure, write to: Reeves 


Brothers, Inc., Vulean Rubber Products Division, 1071 | 


Avenue of the Americas, New York 18, New York. 


REEVES VULCAN 


Reeves Brothers, inc., Vulcan Rubber Products Division 








31071 Avenue of the Americas +» New York 18, New York 
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STOP WEEDS 
YEAR ROUND 
win URO 


° Weed 
Killer 


owe 


Just one application controls 
weeds and brush for 8 to 18 months! 


Don’t take chances! Wherever weeds and brush are a fire 
hazard—on tank farms, along pipelines, around refineries 
and pumping stations—wipe them out faster, easier and 
at lower cost with amazingly effective UROX Weed Killer. 
Longer lasting! Economical! One application gives you 8 
to 18 months control. And effects are cumulative. Light 
“booster” doses extend control from year to year. 
Available in 2 easy-to-use forms! Liquid UROX Weed Killer 
is ideal for spraying large overgrown areas. Won’t clog 
spray nozzles or strainers. Does not precipitate out in the 
tank. Stays in solution perfectly. Granular UROX is the 
convenient, inexpensive way to treat small weed-infested 
areas. Can be applied quickly and easily with any me- 
chanical or hand-operated spreader. 

Send coupon today for free folder on the use of non- 
flammable UROX to prevent brush and weed fires! 


GENERAL CHEMICAL DIVISION 


40 Rector Street, New York 6, N. Y. 


Weed Killer Dept. 

GENERAL CHEMICAL DIVISION 

Allied Chemical Corporation 

40 Rector Street, New York 6, N.Y. 


game send free copy of the new UROX folder, “Fire! 
‘ire!” 


Name 
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a Like the refining and petrochemical industry, 
REFINERY CATALOG never shuts down. Through this 
exclusive industry buying handbook, more than 300 
manufacturers and service companies maintain rep- 
resentatives at your side 24 hours a day, throughout 
the year. 

In REFINERY CATALOG, you have—as near as 
your desk — complete or condensed catalogs describing 
in detail thousands of products and services used by 
the oil, gas and petrochemical processing industry. 


> 
. 


.....0,/60 hours a year! 


Completely cross-indexed for maximum efficiency, 
the REFINERY CATALOG makes buying or specifying 
as rapid and efficient as possible. 

Take advantage of your perpetual corps of sales 
reps, REFINERY CATALOG. It’s the buying data-refer- 
ence book of the industry ... the only one of its kind 
available. 


Included in the 1960 REFINERY CATALOG is a new 


feature—the 128-page A-S-A Refinery Piping Code 


REFINERY CATALOG 
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available to industry. Designed for use 
by all plant operating personnel, every 
thermometer available is shown individ- 
ually with construction features, sizes, 
stem lengths, dimensions, weights, and 
general specifications. 

Every type of connection is available 
back, bottom, side and the unique “every 
angle” design which allows the _ther- 
mometer to be mounted in the position 
that makes reading easiest. 

Selection of features desired include 
removable ring, “Maxivision” dial, ad- 
justable pointer, hermetically sealed with 
external adjustment. Manning, Maxwell 
& Moore. | 
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Ductile Iron Globe, 
Gate Valves in Catalog 


Designed for refinery, petrochemical 
and chemical processing applications, 
RegO TA Series ductile iron globe and 
angle valves are illustrated in a new 
catalog for % thru 3-inch NPT and 
1% thru 3-inch, ASA-flanged 


connections. The cutaway sectional view 


30( )-psi 


of a typical globe valve outlines its 
design advantages. Complete details on 
materials, 


pressure-temperature ratings, 


dimensions and flow characteristics are 


given. 
Optional features 
which may 


plugs, vent valves 


be furnished with each of 


Wilsonize 
to 


these valves are fully explained. A list 
of 171 different fluids with which these 
valves may be used, is on the back cover. 
The Bastian-Blessing Co. 
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Steam Trap Selection Guide 
For Petroleum Equipment 


A new 32-page impulse steam trap 
selector and piping diagrams book for 
petroleum processing equipment contains 
a wealth of information on how to select, 
size and install steam traps on petroleum 
processing equipment. 

There are 10 pages of trap recommen- 
dations for 52 different types of proc- 
essing equipment, 26 capacity tables, and 
piping diagrams showing proper steam 
trapping of polymerization, vacuum dis- 
tillation, deasphalting-dewaxing, desul- 
furization, alkylation and lube oil refin- 
ing units, as well as numerous auxiliary 
equipment. Yarnall-Waring Co. 
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Condulets and NEC Covered 
In New 60-Page Catalog 
Condulets and the National Electrical 
Code are discussed in a new 60-page 
publication detailing the applications of 
in Code 
Articles 500, 503, and 510-517 are quoted, 


condulets hazardous locations. 
along with recommendations for condu- 
lets meeting the various code require- 
ments. 

More than 300 product photos, instal- 


EP REFINERY TYPE 
TUBE CLEANERS 





HEAVY-DUTY HEAT EXCHANGER CLEANER 


lation photographs, and drawings illus- 
trate this informative bulletin. This bul- 
letin is a valuable reference for planning 
electrical installations in any and all 
hazardous locations. Crouse-Hinds Co. 
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Catalyst Screening Time 
Cut Using Separator 


A series of histories 
screening problems in the petroleum and 
other process industries can be solved 
with the company’s Vibro-Energy sepa- 
rator. 

One case history deals with the sepa- 
ration of alumina balls, catalyst pellets 
and dust in one continuous operation. 
The refinery estimated that the separator 
paid for itself the first time it was used. 

In addition to histories, other 
screening data and the latest separator 
are available. Southwestern Engi- 


case show how 


case 


catalog 
neering Co. 
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Metals Handbook Described 
In 32-Page Brochure 


A free, 32-page illustrated brochure 
describes new, 1,300-page ASM Metals 
Handbook, 8th Edition, Vol. 1, “Prop- 
and Selection of Metals.” Actual 
examples from each of six major sections 
are presented, with documentary infor- 
mation on how the book was compiled 
by 1,335 ASM members from every area 
of industry. American Society for Metals. 

Circle E23 green card, last page 
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economize— 
the buy-words 
in tube 


41 AND 44 TUBE EXPANDERS 


R CUTTER HEADS 











Maintenance 


Wilson has hundreds more 
to meet every tube maintenance 
need. Send for comprehensive 
catalog 77-88. 





21-11 44TH AVE., LONG 
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‘SQUARE 
SPRAY 


, te lle SPRAY NOZZLES 


For numerous multiple-nozzle 
applications, because the square 
spray patterns “‘fit together’’, here 
are nozzles that make possible uni- 
form, complete coverage with fewer 
nozzles per manifold. This is the latest 
design in Spraying Systems’ very com- 
plete line of FullJet nozzles in square and 
standard-circular spray patterns. For com- 
plete information write for 
Bulletin 105 and Catalog 24. 








SPRAYING SYSTEMS CO. 


3283 Randolph Street . Bellwood, Illinois : F A sleeve, raised and lowered 
J within a non-magnetic 
| Z tube, attracts or releases on 
AMERICA’S MOST COMPLETE LINE OF SPRAY NOZZLES\ 4 Alnico magnet attached 
| _ to a mercury switch. Basically, 
this is Magnetrol. 


Quiet = _ MAGNETROL 
that noisy Ly YAU GT . | AS DEPENDABLE AS MAGNETIC FORCE ITSELF 


AIR-GAS-STEAM q @ No matter how specialized the >= == oo gy 


liquid level control application, 


adapting Magnetrol to meet it N 


PULSCO BLOWDOWN MUTE* 3 a presents no problem. Whether 
Eliminate ear splitting fatiguing plant . 4 4 it’s for high pressures, high tem- 
noise from exhaust vents with pat- 4 : peratures, corrosive liquids or any 
ented PULSCO Blowdown Mutes. Ca- i ‘ other condition, a few “standard” 
pacity: From 1,500 to 500,000 cfm SS 2 modifications and the job is done! 
air and gas. 3,000 to 1,000,000 . Operation is so simple no changes 
lb/hr steam. Temperatures to 1,200° : in basic design are needed. That’s 
F. Overall sound pressure level re- ¢ why Magnetrol “fits” practically 
duced to 80 - 86 decibels at 100 ft. PULSCO MULTIPLE TUBE any application — why “specials” 
Excellent silencing plus separating and BLOWDOWN MUTE WITH are so often standard with us. 


REP 
EE: Se preeeed, “BUNDLE Because of the utter simplicity 


_ *TRADEMARK COPYRIGHTED and dependability of its magnetic 

. principle, Magnetrol has infinite 

KILL VIBRATION wit: PULSCO operating life. There are no wear- 
os ; a By ing parts to get out of order. 

eee LIQUID PULSE TRAPS Magnetrols are available for 


a Subdues Pipeline Vibration controlling level changes from 


sailliaka ui tent .0025-in. to 150-ft., with single 

ll ee er ag or multi-stage switching. Our 

xtends vaive life. in d . . ff i 

Representatives in Pci experienced engineering staff is 
* or all types of rotary, at your service. 


all principal cities reciprocating and plunger pumps. 
MAGNETROL, Inc. 
PULSATION ’ 
WHY NOT MAIL THE COUPON — NOW 


| 
CONTROLS CORPORATION 
JAckson 5-6641 PO. Box 169* SANTA PAULA, CALIF 


State. 


Zone 

















Please send me catalog data and full information on 


Magnetrol Liquid Level Controls. 





City. 


i MAGNETROL, Inc., 5312 Belmont Rd., Downers Grove, III. 
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Solar Aircraft Co. 
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*Taylor Instrument Companies. . 
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The Trane Co. + 
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The Babcock & Wilcox Co. 


United States Steel Corp. 
Universal Oil Products Co. 
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The Vapor Recovery Systems Co.. 
*Henry Vogt Machine Co. 
*Vokes Genspring Ltd 


*W-K-M_ Division 
ACF Industries, Inc.. 
The Walworth Co.. 
Warren Petroleum Corp.. 
Western Precipitation 
Division Joy Manufacturing Co........... 300c 
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Wickes Boiler Co.. 8 
*Thomas C. Wilson, 
*Wilson-Snyder Works 
Oil Well Supply Division 
United States Steel sea 
Worcester Valve Co. 
Wyatt Industries, Inc.... 


*Yarnall-Waring Co. 
*Otto H. York C 
*Yuba Consolidated Industries, Inc........... 65 
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The vessel, 227 feet, 6 inches long, leaving Wyatt's Houston plant, as the 
longest rail cargo ever hauled. 
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WAY RECORD BREAKER 


@ LONGEST PROCESS/NG 
VESSEL EVER SHOP-FABRICATED 


COMPLETE WITH SKIRT, BASE PLATE AND ALL NOZZLES AND 
FITTINGS ATTACHED 


®@ LONGEST RAILWAY CARGO 
EVER HAULED, NOVEMBER 77, 7960 
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Hous ton «+ Dallas + Corpus Christi + Tulsa + New York 
Philadelphia + Los Angeles +« Mexico City 
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WYATT METAL & BOILER WORKS DIVISION 
PLANTS 
Houston «+ Dallas + Corpus Christi 


— eas 


AFFILIATE PLASTICS AND RUBBER 
Wyatt de Mexico S. A. de C. V DIVISION 
Mexico City, Mexico PLANTS: Houston + Wallis 
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LICENSEES OF WYATT’'S FLOATING ROOFS 
FISHER TANK COMPANY PETRO-FOUGA 


cea) 


Third and Booth Streets lil Avenue Victor-Hugo 
Chester, Pennsylvania Paris (16E) France 
Final stages of record lift by 
Badger Manufacturing Company DOMINION BRIDGE CO., LTD 
in the petrochemical plant of P. O. Box 280 
Sinclair-Koppers Chemical Montreal, Quebec, Canada 
Company. 





ANNOUNCING 
A NEW REFINERY 
FOR AUSTRALIA 





Engineering, Procurement, Construction 
Assigned by Stanvac to Kellogg 





Standard-Vacuum Oil Company release, February 21, 1961* 


WHITE PLAINS, N.Y.—The contract for 
Standard-Vacuum Oil Company’s second refinery 
in Australia—a 37,800 barrels-a-day fuel products 
and solvents plant to be built near Adelaide, South 
Australia—has been awarded to The M.W. Kellogg 
Company. The award was announced yesterday in 
Adelaide by Sir Thomas Playford, Premier of South 
Australia, on behalf of Stanvac’s affiliate, Standard- 
Vacuum Refining Company (Australia) Pty. Ltd. 

The refinery will be constructed on a 594-acre 
site at Port Noarlunga, 14 miles south of the South 
Australian capital city. Ground will be broken in 
mid-year, and start-up is scheduled for January 1963. 

The new plant will raise Stanvac’s crude process- 
ing capacity in Australia to approximately 80,000 
barrels a day. 

Plans call for the use of Persian Gulf crude oil for 
the production of gasoline, diesel fuels, illuminating 


kerosene, liquefied petroleum gas, sulfur, asphalt, 
and solvents—all for the Australian market. 

Kellogg’s contract covers engineering, requisi- 
tioning, and procurement, as well as construction 
of all process and mechanical equipment, tankage, 
buildings, and utilities. Major process units will be 
a crude splitter, vacuum pipestill, hydro-desulfur- 
izer, catalytic reformer and sulfur recovery plant. 
Tankage will be installed for nearly 2.5 million bar- 
rels of crude oil and products. 

Maximum use during the construction period 
will be made of Australian labor, sub-contractors, 
and suppliers. 

Stanvac’s entry into petroleum refining in Aus- 
tralia was in 1948, when it built a small lubricating 
oil plant. This was expanded in 1953 for the pro- 
duction of fuel products. It currently has a through- 
put capacity of 42,000 barrels a day. 





THE M. W. KELLOGG COMPANY 


711 Third Avenue, New York 17, N.Y. - A Subsidiary of Pullman Incorporated 


Offices of other Ke logg companies are in Toronto, London, Paris, Rio de Janeiro, Caracas, Buenos Aires 


*Even before this date, The M. W. Kellogg Company in New York, and its subsidiary constructing the plant in Australia, were at work on the project. 


























